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1.0    INTRODUCTION 

Harding  Lawson  Associated  (HLA)  was  contracted  by  Textron  Systems  Corporation  (TSC)  of 
Wilmington,  Massachusetts  to  conduct  a  Phase  I  Environmental  Site  Assessment  (ESA)  in 
support  of  closure  of  the  J-3  Range  (herein  referred  to  as  the  Site)  and  J-l  Range  at  Camp 
Edwards  on  the  Massachusetts  Military  Reservation  (MMR).  This  document  was  prepared  in 
accordance  with  the  Scope  of  Work  (dated  24  January  2000)  agreed  upon  with  TSC.  This 
document  addresses  TSC's  responsibilities  under  the  termination  of  their  license  agreement  at  J-3 
Range  and  provides  response  to  the  Request  for  Information  Pursuant  to  Section  104  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA),  issued  to 
TSC  by  the  U.S.  Air  Force  Center  for  Environmental  Excellence  (AFCEE).  dated  9  December 
1999.  This  document  provides  information  regarding  the  nature,  source,  and  quantity  of 
hazardous  materials/waste  transported  to;  or  generated,  treated,  stored,  or  disposed  of  at  the  J-3 
and  J-l  Ranges  by  TSC. 

This  document  serves  two  purposes:  to  address  TSC's  responsibilities  with  Massachusetts  Army 
National  Guard  (MAARNG),  regarding  exiting  the  Site;  and  to  provide  a  response  to  the 
CERCLA  104(e)  request.  This  document  was  formatted  to  satisfy  both  requirements.  With 
respect  to  exiting  the  Site,  this  document  was  formatted  in  accordance  with  the  American  Society 
for  Testing  and  Materials  (ASTM)  standard  for  conducting  Phase  I  Environmental  Site 
Assessment  (ESA)  (1527-97).  Answers  to  questions  in  the  CERCLA  104(e)  request  are  provided 
in  this  report  as  follows: 


Section  1 
Section  2 
Section  3 
Section  4 
Section  5 
Section  6 
Section  7 
Section  8 
Section  9 


Property  Interest  within  Site)  -  See  Sections  1  and  2; 

Leases/Licenses  of  Site  Property)  -  See  Sections  1,  2,  and  4; 

Respondent's  Operations)  -  See  Sections  2.  3,  and  4; 

Respondent's  Materials  and  Material  Streams)  -  See  Section  4; 

Respondent's  Disposal/Treatment/Storage/Recycling  of  Materials)  -  See  Section  4; 

Site  Incidents)  -  See  Section  4; 

Environmental  Work  at  the  Site)  -  See  Section  4; 

Respondent's  Environmental  Reporting)  -  See  Section  4;  and. 

Additional  Requirements)  -  See  Section  4. 


The  remainder  of  Section  1  provides  an  overview  of  the  Massachusetts  Military  Reservation 
(MMR)  and  the  J-l  and  J-3  Ranges,  and  the  methodology  used  to  prepare  this  report.  Section  2 
provides  a  summary  of  the  Site  history  and  operations.  Section  3  summarizes  the 
hydrogeological  profile  of  the  Site.  Section  4  presents  the  findings  of  the  site  reconnaissance, 
informational  interviews,  and  records  review  conducted  by  HLA.  Section  5  presents  the 
references  used  to  prepare  this  report  (MMR). 

1.1     Massachusetts  Military  Reservation 

MMR  is  located  on  the  upper  or  western  portion  of  Cape  Cod  in  Barnstable  County, 
Massachusetts,  approximately  60  miles  south  of  Boston  and  immediately  southeast  of  the  Cape 
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Cod  Canal  (Figure  1-1).  The  towns  of  Falmouth,  Bourne,  Sandwich  and  Mashpee,  intersect  on 
MMR  property.  MMR  consists  of  approximately  21,000  acres  of  land  primarily  owned  by  the 
Commonwealth  of  Massachusetts  and  operated  by  several  cooperating  tenants  (Figure  1-2). 
These  tenants  include:  the  Massachusetts  Army  National  Guard  [(MAARNG)  Camp  Edwards]; 
the  Massachusetts  Air  National  Guard  [(MAANG)  Otis  Air  National  Guard  Base];  the  U.S.  Air 
Force  (USAF.  61'1  Space  Warning  Squadron);  the  U.S.  Coast  Guard  (Air  Station  Cape  Cod);  the 
Veteran's  Administration;  the  U.S.  Marine  Corps;  the  U.S.  Department  of  Agriculture;  the 
Federal  Aviation  Administration;  and  TSC  (Massachusetts  Military  Division,  1996).  Military  use 
of  portions  of  MMR  began  as  early  as  1911,  when  the  Massachusetts  National  Guard  periodically 
camped,  and  conducted  maneuvers  and  weapons  training  in  portions  of  the  Shawme  Crowell 
State  Forest.  The  majority  of  activity  at  MMR  has  occurred  since  1935,  when  Camp  Edwards 
was  first  established  for  the  purpose  of  National  Guard  Army  Reserve  training. 

TSC,  and  its  predecessor  company,  AVCO,  have  developed  and  tested  military  munitions  at  the 
J-3  Range  under  several  license  agreements  with  the  U.S.  Army  Corps  of  Engineers,  [New 
England  Division  (COE-NAE)],  the  first  being  executed  in  1968.  TSC  operations  at  the  Site  were 
conducted  under  contract  with  the  U.S.  Army  Armament  Research  and  Development  Command 
(ARRADCOM)  and  other  Department  of  Defense  (DoD)  agencies.  TSC  ceased  regular  activities 
at  the  J-3  Range  in  1997  following  a  cease  and  desist  order  for  all  live  firing  activities  at  Camp 
Edwards  issued  to  MAARNG  by  the  U.S.  Environmental  Protection  Agency  (USEPA).  This 
cease  and  desist  order  continues  to  be  in  place  at  Camp  Edwards. 

TSC,  and  its  predecessor  AVCO,  also  used  the  J-l  Range  between  1980  and  1986  to  research  and 
develop  military  munitions  under  contract  with  the  U.S.  Army.  Picatinny  Arsenal.  TSC  operated 
under  the  direction  of  the  U.S.  Army,  and  a  special  use  permit  issued  by  MAARNG  (see  Section 
2.2)  until  1988.  TSC  and  the  MAARNG  completed  the  formal  closure  of  this  "use  permit"  in 
1989,  including  the  collection  and  analysis  of  soil  samples. 

1.2     Methodology 

This  Phase  I  ESA  was  prepared  in  accordance  with  the  ASTM  standard  for  conducting  Phase  I 
ESAs  (1527-97)  with  particular  emphasis  on  investigation  methods  appropriate  to  the  unique 
character  of  this  Site.  In  general.  HLA's  approach  to  preparing  this  document  is  as  follows: 

•  Identify  and  interview  current  and  former  personnel  responsible  for  carrying  out  activities  at 
the  Site  (a  list  of  persons  interviewed  is  provided  in  Table  1-1); 

•  Identify  and  review  reasonably  available  documentation  and  records  pertaining  to  Site 
operations,  hazardous  waste  streams,  waste  management  practices,  and  Site  physical 
characteristics; 

•  Review  of  applicable  and  reasonably  available  federal,  state,  and  local  environmental  records, 
including  those  records  available  for  properties  surrounding  the  Site; 

•  Conduct  a  site  inspection  of  the  Site;  and 

•  Conduct  a  Site  walkover  with  the  National  Guard  Bureau,  USEPA,  and  Massachusetts 
Department  of  Environmental  Protection  (MADEP). 
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This  report  was  prepared  by  several  individuals  extremely  knowledgeable  of  the  operations 
conducted  at  the  Site,  as  well  as  those  conducted  throughout  MMR.  A  brief  bio  of  the  key  HLA 
personnel  responsible  for  preparing  this  report  is  provided  in  Appendix  A.  This  report  was 
reviewed  by  one  of  HLA's  Principal  Scientists  who  is  extremely  well  versed  in  CERCLA 
requirements.  In  addition,  this  document  was  reviewed  by  one  of  HLA's  Licensed  Site 
Professionals  to  ensure  issues  potentially  subject  to  the  Massachusetts  Contingency  Plan  (MCP) 
were  properly  addressed. 
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2.0  SITE  HISTORY  AND  OPERATIONS 

As  discussed  in  Section  1.0,  military  use  of  portions  of  MMR  began  as  early  as  1911.  The 
majority  of  activity  at  MMR  has  occurred  since  1935,  when  Camp  Edwards  was  first  established. 
The  most  intensive  use  at  MMR  occurred  during  World  War  II  (1940  to  1944)  and  during 
demobilization  following  the  war  (James  M.  Montgomery  Inc.,  1991).  TSC  has  held  the  license 
to  use  J-3  since  1968  and  began  operations  in  1970.  TSC  used  the  J-l  Range  between  1980  and 
1986.  The  information  provided  below  regarding  range  use  history  was  obtained  from  the  Draft 
Range  Use  History  Report  (Ogden,  1997)  and  the  Ordnance  and  Explosives  Archive  Search 
Report  (U.S.  Army  Corps  of  Engineers,  1999). 

The  ranges  at  Camp  Edwards  have  undergone  numerous  changes  since  range  use  first  began  (U.S. 
Army  Corps  of  Engineers,  1999).  A  number  of  ranges  have  been  abandoned,  moved,  and/or 
renamed  over  time,  including  ranges  formerly  located  on  the  Site.  The  Site  currently  consists  of 
the  J-3  and  J-l  Ranges  prior  to  1968.  Historically,  at  least  three  former  ranges  (H  Range  -  2 
locations  and  I  Range)  were  located  at  the  current  location  of  the  J-3  and  J-l  Ranges. 

Several  other  existing  and  former  ranges  located  adjacent  to  the  Site  have  the  potential  to  have 
affected  environmental  conditions  at  both  J-3  and  J-l  ranges,  as  discussed  in  the  following 
sections.  These  former  ranges  include  I  Range  (former),  L  Range  (existing),  M  Range  (former), 
and  a  former  Infiltration  Course  located  where  L  Range  is  currently. 

An  overview  of  the  operations  conducted  at  J-3.  J-l,  H,  1.  L.  and  M  Ranges,  and  the  former 
Infiltration  Course  is  provided  below.  Figure  2-1  shows  the  existing  range  layout  at  Camp 
Edwards.  The  historical  locations  of  the  ranges  discussed  below  are  provided  on  Figure  2-2. 

2.1  J-3  Rance  History  and  Operations 

The  J-3  Range  was  established  (in  its  current  location)  for  AVCO  (TSC)  as  a  test  range  in  1968. 
The  primary  mission  of  TSC  at  the  Site  has  been  to  develop  and  test  tactical  weapon  systems  for 
the  U.S.  Army  and  USAF  (James  M.  Montgomery,  1991).  TSC  used  the  following  facilities  at  J- 
3:  headquarters  trailer;  workshop  building;  explosive  loading  building  (Melt-Pour  Facility); 
ordnance  assembly/X-ray  building;  instrumentation  trailer;  environmental  test/assembly  building; 
two  test  towers;  four  explosive  storage  bunkers;  and  several  test  range  areas  (Figure  2-3). 

The  Loading  Building  (Melt-Pour  Facility),  established  in  1979,  was  used  to  load  explosives  for 
the  warheads  TSC  designed  and  tested.  The  ordnance  assembly  building  was  used  to  assemble, 
x-ray,  and  determine  mass  properties  of  the  munitions  loaded  by  TSC.  The  environmental 
test/assembly  building  was  used  for  testing  munitions  and  auxiliary  ordnance  assembly.  The  four 
explosive  storage  bunkers  were  used  to  store  explosives,  propellant.  fuzed  ammunition,  and 
explosive  waste. 

The  majority  of  activity  conducted  at  the  Site  has  included  the  loading,  assembly,  and  explosive 
testing  of  developmental  tactical  ordnance  items.    Other  TSC  activities  included  evaluation  of 
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warhead  deployment  techniques,  such  as  parachute  drop,  launcher  deployment,  and  on-board 
sensor  evaluation.  These  system  tests  typically  required  some  mechanical  assembly,  and  were 
generally  conducted  with  inert  warhead  simulators.  Ordnance  ammunition  testing,  such  as  20 
millimeter  (mm)  and  other  miscellaneous  munitions  testing  was  also  performed  at  the  Site.  A 
listing  of  the  types  of  tests  conducted  between  1984  and  1997  is  provided  in  Table  2-1.  Tests 
conducted  prior  to  1984  and  from  1984  to  1997  are  discussed  in  detail  within  Section  4  of  this 
report. 

Historic  records  indicated  that  a  total  of  1 1  depleted  uranium  (DU)  test  warheads  were 
explosively  loaded  at  the  Site  between  December  1982  and  November  1984.  Each  of  these 
warheads  was  shipped  from  J-3  to  the  Terminal  Effects  Research  and  Analysis  (TERA)  test 
facility  in  Socorro,  New  Mexico  for  testing  between  1982  and  1984.  TSC  activities  at  the  Site 
were  limited  to  explosive  loading  operations  and  did  not  include  liner  fabrication  or  test  firings  of 
DU  munitions  at  Camp  Edwards. 

A  detailed  discussion  of  the  various  buildings  and  areas,  tests  performed,  procedures  followed, 
and  materials  used  at  J-3  is  provided  in  Section  4.0. 

2.2    J-l  Range  History  and  Operations 

TSC  conducted  operations  and  munitions  testing  at  the  J-l  Range  between  1980  and  1986  (Figure 
2-4).  These  activities  were  conducted  under  a  Permit  for  Use  of  Certain  Facilities  at  the  Camp 
Edwards  Army  National  Guard  Training  Site  issued  to  AVCO  by  MAARNG  on  1  July  1983. 
The  permit  expired  30  May  1988.  This  permit  allowed  for  the  construction  of  safety  mounds, 
noise  reduction  barriers,  the  extension  of  two  existing  earth  mound  tunnel  barriers,  and 
installation  of  two  30-foot  telephone  poles  to  test  high-explosive  anti-tank  (HEAT)  munitions. 

MAARNG  and  several  DoD  contractors  used  J-l  prior  to  1980.  These  contractors  include 
American  Potash  and  Chemical  Corporation  believed  to  now  be  known  as  National  Northern 
Division,  Atlantic  Research,  and  Norris  Industries/Hesse-Eastern  Division.  The  J-l  Range  was 
constructed  in  the  late  1940s  as  a  rifle  transition  range,  which  had  nine  firing  lanes  and  several 
pop-up  targets  at  various  distances  up  to  500  yards.  Reportedly,  the  transition  range  was  used 
into  the  1950s,  and  only  .30  caliber  ball  and  tracer  ammunition  was  fired. 

The  following  information  was  provided  by  TSC/AVCO  documents.  Additional  information 
regarding  the  number  and  type  of  munitions  tested  at  J-l  is  based  on  1984  correspondence 
between  AVCO  and  the  Massachusetts  Executive  Office  of  Environmental  Affairs  (AVCO, 
1984). 

•  In  1957,  Picatinny  Arsenal  was  granted  permission  by  the  U.S.  Army  to  establish  a  tank 
and  artillery  firing  range  at  J-l.  American  Potash  and  Chemical  Corporation,  under 
contract  to  Picatinny,  enlarged  the  existing  rifle  range  providing  a  cleared  line  of  sight 
2,000  yards  in  length.  American  Potash  and  Chemical  Corporation  conducted  extensive 
testing  operations  at  J- 1  from  1957  through  1960.  Several  hundred  test  firings  of  105mm 
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tank  munitions  were  fired  in  this  timeframe  AVCO,  1984).  These  operations  included: 
firing  M490  and  M456  rounds  (inert)  to  evaluate  dispersion  at  1000,  1500,  and  2000 
yards;  firing  M456  HEAT  rounds  to  evaluate  fuze  and  warhead  performance;  and  firing 
60mm  and  81mm  rounds  to  evaluate  fuze  function. 

•  In  1960,  Atlantic  Research  Corporation  bought  the  National  Northern  Division  of 
American  Potash  and  Chemical  Corporation  and  continued  work  at  J-l  (under  contract  to 
Picatinny  Arsenal)  until  1975.  From  1960  until  1975,  Atlantic  Research  Corporation 
fired  several  thousand  test  firings  of  105mm  tank  ammunition  and  8-inch  howitzer 
ammunition  (AVCO,  1984). 

•  In  1975,  Norris  Industries/Hesse-Eastern  Division  won  a  contract  from  Picatinny  Arsenal 
to  test  tank,  artillery,  and  mortar  ammunition  at  J-l  until  1980.  Between  August  1976 
and  August  1979,  Hesse-Eastern  conducted  over  2.000  test  firings  of  105mm  tank 
ammunition  (AVCO.  1984).  An  unknown  number  of  155mm  and  8-inch  howitzer 
ammunition  test  firings  were  also  conducted  (AVCO.  1984). 

•  In  1980,  AVCO  won  the  contract  from  U.S.  Army  Armament  R&D  Command 
(superceded  Picatinny  Arsenal)  to  continue  testing  of  tank  and  artillery  ammunition  at  J- 
1.  The  testing  consisted  of  the  ballistic  firing  of  various  105mm  rounds  to  evaluate: 
warhead  dispersion  at  various  distances;  the  interior  ballistics  and  velocity  of  the 
projectile;  and  fuze  and  warhead  performance.  This  testing  continued  until  1986.  More 
than  1.000  105mm  rounds  were  fired  between  September  1980  and  July,  1983  (AVCO, 
1984).  Approximately  300  more  rounds  were  planned  to  be  fired  in  the  summer-fall 
1984  timeframe  (AVCO,  1984).  These  approximately  1,300  rounds  consisted  of  105mm 
M456  HEAT-T  (tracer)  rounds  and  105mm  M490  TP-T  (target  practice,  inert)  rounds. 

Interviews  with  existing/former  TSC  employees  conducted  by  HLA  in  January  and  February 
2000,  also  provided  historical  information  regarding  J-l,  as  several  of  these  employees  worked  at 
J-l  (prior  to  1968)  while  employed  by  other  companies  conducting  munitions  research  at  J-l 
(American  Potash  and  Chemical  Corporation,  Atlantic  Research,  and  Norris  Industries/Hesse- 
Eastern  Division).  Information  provided  during  these  interviews  indicated  that  99%  of  the 
105mm  HEAT  rounds  fired  at  J-l  were  inert,  with  the  exception  of  the  explosives  associated  with 
the  propellant  and  fuze  primers. 

2.3    H  Range  History  and  Operations 

The  first  H  Range  referred  to  an  area  where  J-3  is  currently  located,  that  was  established  as  a 
mortar  range  between  1935  and  1941.  This  range  reportedly  contained  two  firing  points  at  which 
60mm,  81mm,  and  3-inch  Stokes  mortars  would  be  fired  toward  targets  placed  in  the  "impact 
area".  The  southwestern  portion  of  J-3  was  reportedly  used  as  a  target  area  for  the  H  Range.  In 
addition,  a  1949  map  of  the  impact  area  (COE,  1999)  shows  a  mortar  position  southeast  of  the 
base  boundary  (north  of  Snake  Pond).  A  current  TSC  employee  indicated  in  his  interview  with 
HLA  that  mortars  were  fired  from  the  area  where  Camp  Goodnews  is  currently  located  (southeast 
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of  MMR  boundary  and  north  of  Snake  Pond.  Figure  1-1)  toward  targets  located  in  the 
southwestern  portion  of  J-3.  This  employee  also  stated  that  he  found  pieces  of  mortars  (fins) 
while  walking  in  that  area  of  J-3. 

From  the  1950s  until  the  early  1960s,  the  former  H  Range  was  used  as  a  squad  combat  firing 
range.  The  exact  location  of  this  range  was  not  known;  however,  0.30  caliber  and  7.62mm 
ammunition  were  used  at  this  range.  From  the  early  1960s  to  the  late  1980s,  there  was  no  H 
Range  designated  at  Camp  Edwards.  The  existing  H  Range  was  constructed  at  its  present 
location  on  Pocasset-Forestdale  Road  (approximately  1.500  -  2,000  meters  southwest  of  the  Site) 
in  the  late  1980s. 

2.4  I  Range  History  and  Operations 

The  original  I  Range  was  an  estimation  range  established  between  1935  and  1941  in  the  current 
location  of  M  Range  (see  Figures  2-1  and  2-2).  Reportedly,  no  munitions  were  fired  at  this  range 
during  that  time  period,  which  was  used  to  train  soldiers  how  to  estimate  distances.  The  1  Range 
was  improved  in  1941  to  add  a  1,000-inch  anti-tank  range.  This  improvement  included  two  sets 
of  three  target  courses  with  moving  targets.  Although  no  records  exist  that  detail  the  types  of 
rounds  fired,  due  to  the  short  distances  between  firing  line  and  target  (1,000  inches  equals 
approximately  84  feet)  use  of  anti-tank  munitions  is  doubtful.  According  to  the  COE  (COE, 
1999),  it  is  possible  that  0.30  caliber  rifles  were  used  to  train  soldiers  in  tracking  and  leading 
moving  targets  at  simulated  distances.  The  former  I  Range  was  reportedly  used  until  the  late 
1950s. 

There  was  no  I  Range  designated  from  the  late  1950s  until  1967,  when  the  former  I  Range  was 
re-established  (at  the  same  location)  as  a  rifle  technique-of-fire  range  (Figure  2-2).  This  range 
reportedly  had  eight  firing  points  where  .30  caliber  and  7.62mm  ammunition  were  fired.  This  use 
continued  until  the  early  1970s. 

1  Range  was  moved  to  the  present  site  of  the  L  Range  in  the  late  1970s,  and  became  an  M79  and 
M203  grenade  launcher  familiarization  range.  Reportedly,  40mm  practice  and  high  explosive 
(HE)  grenades  were  fired  from  eight  firing  points.  This  use  continued  until  the  late  1980s,  when  I 
Range  was  moved  to  its  present  location  on  Pocasset-Forestdale  Road. 

2.5  L  Range  History  and  Operations 

L  Range  was  originally  constructed  in  1941  along  the  northern  end  of  Greenway  Road.  L  Range 
was  moved  to  its  present  location  (between  J-l  and  J-3)  in  the  late  1980s  and  was  established  as 
an  M203  grenade  launcher  range.  The  range  has  eight  firing  points  and  only  40mm  practice, 
smoke  and  illumination  grenades  were  used. 

2.6  M  Range  History  and  Operations 

The  first  known  M  Range  was  constructed  as  a  pistol  range  in  the  early  1960s  south  of  the 
existing  J-3  Range.   This  range  had  25  firing  points  where  .38  caliber  and  .45  caliber  ball  rounds 
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were  fired  until  1969.  In  1970,  M-Range  was  moved  approximately  500  yards  south  of  its  former 
location  and  a  new  pistol  range  with  the  same  layout  as  the  previous  range  was  developed.  This 
range  was  used  until  the  early  1980s.  The  existing  M-Range  was  constructed  in  the  late  1980s  at 
its  current  location  north  of  J-l  (Figure  2-2).  Available  documentation  did  not  provide 
information  regarding  the  use  of  this  range.  M  Range  is  currently  not  used,  and  does  not  appear 
to  have  been  used  in  the  recent  past. 

Although  their  exact  locations  are  not  known,  a  series  of  four  M-Ranges  (M-l  through  M-4)  were 
constructed  in  the  early  1940s  north  of  the  intersection  of  Greenway  and  Pocasset-Forestdale 
Roads.  Training  diaries  from  the  Anti-Aircraft  Artillery  Training  Center  (AAATC)  indicated 
these  ranges  were  used  to  fire  the  .45  caliber  submachine  gun.  These  diaries  indicate  that  practice 
rifle  grenades  were  used  on  the  M-l  and  M-2  Ranges.  These  M  Ranges  were  used  until  the  late 
1940s  or  early  1950s. 

2.7    Former  Infiltration  Course  History  and  Operations 

Two  former  infiltration  courses  existed  at  Camp  Edwards  in  the  1940s.  The  first  was  located  well 
southwest  of  the  Site.  The  second  infiltration  course  was  located  where  the  current  L  Range  is 
presently  (Figure  2-2).  This  range  consisted  of  two  trenches  approximately  1 15  yards  apart  with 
barbed  wire  entanglements  and  demolition  charge  pits  between  the  trenches.  Machine  guns  were 
fired  above  the  entanglements  while  soldiers  trained  to  move  through  the  barbed  wire  and 
demolition  pits.  Ordnance  used  reportedly  included  .30  caliber  ball  rounds  and  TNT  for 
demolition  charges.  This  range  was  used  until  the  late  1940s  or  early  1950s. 
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3.0  PHYSICAL  SETTING 

This  section  provides  a  description  of  the  Site  physical  setting  with  respect  to  Site  geology, 
surface  water,  hydrology,  and  topography. 

3.1  Geology 

The  geology  of  Cape  Cod  is  a  result  of  the  last  phase  of  continental  glaciating  and  subsequent  rise 
in  sea  level  that  occurred  approximately  15,000  years  ago.  The  retreating  continental  ice  sheet 
deposited  from  100  to  1,000  feet  of  gravel,  sand.  silt,  and  clay  on  top  of  bedrock  (U.S.  Geological 
Survey,  1984).  MMR  is  located  within  the  Coastal  Plain  Province  (ETA.  1997).  The 
predominant  physical  features  include  moraines  and  outwash  plains  composed  of  poorly  sorted, 
heterogeneous  mixtures  of  sands,  silts,  gravel,  and  boulders  mixed  with  well-sorted  and  stratified 
sands,  gravel,  and  silt.  Three  distinct  geological  units  can  be  identified:  the  Sandwich  Moraine  in 
the  north,  the  Mashpee  Pitted  Plain  in  the  southeast,  and  the  Buzzard  Bay  Moraine  in  the  west 
(ETA.  1997).  The  Site  is  underlain  primarily  by  the  southern  portion  of  the  Mashpee  Pitted  Plain. 
This  Plain  extends  from  a  point  approximately  two  miles  from  the  Cape  Cod  Canal,  south  and 
east  to  Nantucket  Sound.  Mashpee  Pitted  Plain  sediments  consist  of  130  to  200  feet  of  course  to 
medium  sand  overlying  fine  to  very  fine  sand  and  silt  (E.C.  Jordan.  1987).  Beneath  the  outwash 
plain,  soil  borings  have  encountered  fine-grained  lacustrine  (glacial  lake)  deposits.  These  fine  silt 
and  sand  deposits  overlie  bedrock. 

The  general  soil  associations  at  MMR  are  the  Plymouth-Canton-Carver  soil  association  to  the 
north  and  west,  and  the  Agawam  and  Enfield  soil  series  to  the  south  and  east  (U.S.  Soil 
Conservation  Service,  1980).  The  Site  is  located  within  the  Mashpee  Pitted  Plain,  which  is 
dominated  by  the.  Agawam  and  Enfield  series.  The  Agawam  soils  are  well-drained  and  consist  of 
a  sandy  loam  surface  soil  and  subsoil.  The  Enfield  series  are  also  highly  permeable  and 
characterized  by  a  2-foot  deep  layer  of  crumbly  silt  loam  surface  soil  and  subsoil. 

3.2  Surface  Water 

The  major  salt-water  bodies  of  the  upper  Cape  Cod  area  include  Cape  Cod  Bay  to  the  north, 
Nantucket  Sound  to  the  south,  and  Buzzards  Bay  to  the  west.  No  surface  water  bodies,  rivers  or 
streams  are  present  at  the  Site.  Because  of  rapid  infiltration  of  rainfall  into  the  sandy  subsurface 
materials,  no  major  rivers  or  streams  exist  within  MMR  boundaries.  Intermittent  streams  fed  by 
surface  water  runoff  discharging  from  storm  drainage  systems  are  present  on  MMR  during 
moderate  or  heavy  rain  events.  The  Coonamessett  and  Childs  Rivers  are  located  south  of  MMR 
and  flow  south  from  Coonamessett  and  Johns  Ponds,  respectively.  These  rivers  ultimately 
discharge  in  Nantucket  Sound. 

Although  several  large  freshwater  ponds  exist  in  the  upper  Cape  Cod  Area,  none  of  these  ponds 
are  located  on  MMR.  These  ponds  include  Ashumet,  Coonamessett,  and  Johns  Ponds  to  the 
south;  and  Wakeby,  Mashpee,  Snake,  and  Peters  Ponds  to  the  east  (Figure  1-1).    These  ponds 
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range  in  size  from  100  to  1,000  acres.  Several  smaller  ponds,  typically  less  than  10  acres,  are 
located  within  MMR  boundaries  southwest  and  west  of  the  Site. 

3.3  Hydrology 

As  discussed  in  the  geology  section  above,  unconsolidated  glacial  outwash  sediments  and  glacial 
moraines  dominate  the  geology  of  western  Cape  Cod.  These  glacially-derived  materials  consist 
mainly  of  sands  and  gravels,  and  form  an  important  water  supply  for  Cape  Cod.  A  single 
groundwater  flow  system,  known  as  the  Cape  Cod  aquifer,  underlies  western  Cape  Cod  from  the 
Cape  Cod  Canal  to  the  villages  of  Barnstable  and  Hyannis  (west  of  the  Site).  The  Cape  Cod 
aquifer  has  been  designated  a  sole-source  aquifer  by  the  USEPA.  MMR  is  wholly  located  within 
the  boundaries  of  this  aquifer,  specifically  the  Sagamore  Lens  (Massachusetts  Military  Division, 
1996). 

The  groundwater  within  the  Cape  Cod  aquifer  is  under  unconfined  conditions  with  the  highest 
surface  elevations  beneath  MMR  (ETA.  1997).  The  apex  of  the  aquifer  is  near  the  southeast 
portion  of  Camp  Edwards.  Groundwater  flows  radially  from  this  apex.  Groundwater  beneath  the 
Site  flows  generally  to  the  southeast. 

Recharge  to  the  aquifer  is  from  precipitation,  averaging  approximately  21  inches  per  year  (ETA, 
1997).  The  Camp  Edwards  training  and  impact  area  are  major  recharge  area  to  this  aquifer. 
Depth  to  groundwater  on  the  Site  varies  from  75  to  28  feet  bgs  (north  to  south)  (ETA,  1997). 
Depth  to  groundwater  beneath  the  J- 1  Range  varies  from  1 1 0  to  70  feet  bgs  (north  to  south) 
(ETA,  1997).  The  unconsolidated  sands  and  gravels  are  highly  permeable  with  hydraulic 
conductivities  between  200  and  300  feet  per  day  (ETA.  1997). 

3.4  Topography 

Elevations  within  MMR  range  from  approximately  250  feet  above  mean  sea  level  (msl)  to 
approximately  50  feet  above  msl.  The  highest  point  on  MMR  is  Pine  Hill,  which  is  near  the 
southwest  corner  of  the  impact  area  and  has  an  elevation  of  approximately  270  feet  above  msl 
(Massachusetts  Military  Division,  1996).  The  training  ranges  and  impact  area  are  located  on  a 
broad,  undulating  glacial  outwash  plain  with  considerably  more  relief  than  areas  at  MMR  to  the 
south.  The  training  ranges  and  impact  area  are  dotted  with  natural  depressions  called  kettle  holes. 
Kettle  holes  are  the  depressions  left  by  the  melting  of  an  ice  block  deposited  during  a  glacial 
retreat. 
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4.0  FINDINGS 

This  section  provides  the  results  of  the  investigation  conducted  between  January  and  February 
2000.  For  purposes  of  this  document.  HLA  divided  the  Site  into  15  areas  (Figures  4-1  through 
4-8,  and  2-3  and  2-4).  Each  area  was  designated  based  on  its  location  and  operations  performed. 
A  discussion  of  the  building/physical  description,  process/tests  performed,  materials  used,  wastes 
generated,  releases,  and  potential  concerns  associated  with  each  area  of  the  Site  is  provided. 
These  findings  are  based  on  the  review  of  TSC  files  and  public  documents  prepared  by  Federal. 
State  and  municipal  agencies;  interviews  of  current  and  retired  TSC  personnel  familiar  with 
historical  operations  at  the  Site;  and  a  site  inspection. 

4.1  J-3-3  High  Explosives  Loading  Building  (#4692) 

4.1.1      Building/Physical  Description 

The  High  Explosive  Loading  Building,  also  referred  to  as  the  Melt-Pour  Building,  is  located  in 
the  southern  portion  of  the  J-3  Range.  This  building  is  a  one-story  wood  and  concrete  structure 
constructed  on  a  concrete  slab  foundation  in  1978  (Figure  4-1).  This  building  was  designed  to 
provide  facilities  for  operations  related  to  the  loading  of  high  explosives  such  as:  melt-pour 
explosive  loading,  hydraulic  press  consolidation  explosive  loading,  explosive  machining,  and 
mechanical  inspection.  These  operations  were  conducted  for  research  and  development,  or 
testing  purposes.  This  building  was  not  intended,  configured,  or  equipped  for  production 
capability.  Due  to  safety  restrictions,  only  one  operation  was  allowed  to  take  place  in  the 
building  at  any  given  time. 

The  building  is  divided  into  four  separate  bays  that  were  used  for  preparing  research  and 
development  warheads  to  be  tested  at  the  J-3  Range  (Figure  4-1).  Bay  1  was  used  for  press 
loading  explosives  and  housed  a  500-ton  hydraulic  press  and  electric  oven  for  preheating 
explosive  powder  and  press  tooling.  This  bay  was  also  used  to  inspect  and  weigh  out  explosives 
for  the  melt-pour  loading.  Bay  2  was  equipped  with  a  remote-controlled  band  saw  and  drill  press 
used  to  machine  cast  explosives.  Bay  3  was  equipped  with  a  5-gallon  vacuum-melt  kettle  and 
preheat  oven,  and  was  used  for  melt-pour  loading  of  explosive  charges.  There  is  an  exhaust  hood 
in  Bay  3  used  to  vent  particulates  and  vapors  during  melt  and  pour  operations.  Bay  4  contained 
controls  for  the  remote  controlled  hydraulic  press,  band  saw,  and  drill;  and  was  also  used  to  store 
and  set  up  casting  molds.  All  bays  have  concrete  floors  that  are  treated  with  static-proof  paint. 
The  remainder  of  the  building  is  composed  of  mechanical  systems  space  that  houses  a  boiler; 
vacuum  pump;  hot  water  heater;  hydraulic-pneumatic  pump  controls  for  the  drill,  air  compressor 
and  hydraulic  pump;  and  control  for  the  hydraulic  press. 

Water  was  supplied  to  this  building  from  a  well  located  25  feet  west  of  the  Workshop  Building 
(Figure  4-2).  Wastewater  from  the  building  was  managed  in  two  ways.  Initially,  contact  cooling 
water  and  cleaning  water  was  discharged  to  a  subsurface  holding  tank  located  outside  the 
northwest  corner  of  the  building.     This  tank  was  periodically  emptied  and  the  wastewater 
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disposed  of  (Refer  to  Sections  4.1.4  and  4.1.5  for  details  regarding  wastewater  disposal).  In 
1990,  the  holding  tank  was  replaced  by  a  process  wastewater  recycling  system  located  inside  the 
building.  Non-process  water  from  the  wash  sink  and  mechanical  room  floor  drain  emptied  into  a 
septic  system  located  outside  the  northeastern  corner  of  the  building.  Building  mechanical 
system  equipment  most  currently  included  an  oil-fired  boiler  to  produce  steam  for  heating  and 
processes,  and  an  enclosed  above  ground  fuel  oil  storage  tank  (AST).  The  Loading  Building 
originally  used  a  UST  for  fuel  oil  storage  but  the  UST  was  removed  in  1991  and  replaced  with  the 
AST. 

4.1.2     Processes/Test  Performed 

Activities  required  for  warhead  loading  were  conducted  within  the  Loading  Building.  The  first 
log  entry  for  the  Loading  Building  is  dated  3/19/79.  Between  1970-1979,  there  was  no  loading 
facility  on  site.  Warhead  loading  ceased  in  1997.  A  description  of  the  warhead  pouring  and 
pressing  operations,  including  a  discussion  of  DU  loading  is  provided  below. 

Warhead  Pouring.  The  explosive  primarily  used  for  warhead  preparation  at  the  Site  was  Octol, 
which  is  a  mixture  of  HMX  (Her  Majesty's  Explosive)  and  trinitrotoluene  (TNT).  Octol  was 
delivered  to  the  site  in  solid  form  and  stored  in  the  Explosive  Storage  Bunker. 

At  the  beginning  of  a  loading  week,  site  personnel  would  bring  a  sufficient  quantity  of  explosive 
from  the  storage  building  to  fulfill  the  week's  loading  requirements.  Until  1995,  site  personnel 
could  store  up  to  60  pounds  of  explosives  at  the  Loading  Building.  Due  to  changes  in 
government  safety  regulations,  this  amount  was  reduced  to  2.2  pounds  so  that  the  theoretical 
fragment  distance  was  kept  within  the  confines  of  J-3.  A  truck  was  used  to  transport  the 
explosive  to  and  from  the  storage  bunker.  Personnel  recorded  the  amount  of  explosive  removed 
from  the  storage  bunker  in  a  storage  bay  logbook;  in  addition,  excess  explosive  that  was  returned 
to  the  storage  bunker  was  also  logged  back  in. 

The  explosives  (Octol)  were  taken  to  Bay  1,  where  site  personnel  weighed  out  the  necessary 
amount.  Octol  resembles  peanut  brittle  (i.e.,  a  thin  plate  broken  into  small  pieces).  The  Octol 
was  then  moved  to  the  loading  bay  and  placed  in  the  explosives  melting  kettle  (Bay  3).  Upon 
controlled  heating  to  190°F,  the  solid  explosive  becomes  a  suspension  of  HMX  particles  in  liquid 
TNT.  The  mixture  was  heated  and  cooled  in  a  very  controlled  manner  in  a  steam-heated  closed 
vessel  and  mixed  to  keep  HMX  evenly  dispersed  in  suspension.  Loading  personnel  prepared 
warhead  components  prior  to  filling  by  heating  them  in  a  steam  box.  The  suspension  was  poured 
into  the  warhead  component  using  a  funnel.  Extra  liquid  explosive  was  dispensed  into  the  funnel 
to  accommodate  shrinking  when  the  mechanism  cooled.  A  ventilation  hood  that  vented  to  the 
exterior  of  the  building  was  operated  during  the  entire  meltinc;  and  pouring  processes  (Figure  4- 
1). 

TSC  operating  protocol  required  the  melting  of  a  minimum  of  10  pounds  of  Octol,  to  ensure 
sufficient  quantity  to  completely  fill  the  munitions  casting  and  compensate  for  shrinkage  when 
cooled.  However  only  4  pounds  were  used  in  ordnance  casting.  Therefore,  a  quantity  of  residual 
explosives  remained  in  the  melt  vessel  following  the  pouring  process.   Excess  explosive  not  used 
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in  a  particular  loading  process  was  poured  out  into  a  shallow  metal  pan  to  cool  and  solidify,  the 
material  was  then  broken  up  into  pieces  and  repacked  into  boxes  for  reuse.  Later  the  excess  was 
poured  into  small  patties  to  be  used  as  a  primer  charge;  this  procedure  began  in  approximately 
1992. 

The  funnel/riser  on  the  warhead  casting  fixture  was  heated  so  that  as  the  explosive  began  to  cool 
and  shrink  in  the  main  portion  of  warhead,  additional  explosive  flowed  into  the  fixture  to  fill  in 
the  gaps.  The  funnel/riser  heater  was  turned  off  after  4  hours,  and  the  fixture  allowed  to  cool 
overnight.  The  next  day  the  funnel/riser  portion  of  the  fixture  was  snapped  off  and  the  warhead 
was  cleaned  with  acetone-moistened  paper  towels.  The  waste  paper  and  riser  portion  were 
transported  to  the  waste  explosive  storage  bunker.  The  funnel/riser  fixture  contains  some 
solidified  explosives-waste  material  that  consisted  of  primarily  TNT  with  impurities; 
approximately  2  pounds  generated  as  explosive  waste  per  pour. 

After  the  funnel/riser  was  snapped  off  the  warhead  component,  a  14-  to  %-inch  extension  was 
milled  down  to  a  prescribed  depth.  The  warhead  component  was  machined  to  a  smooth  surface 
where  the  funnel  was  broken  off.  Bay  2  of  the  Loading  Building  housed  a  milling  machine  and 
cutting  machine  (Figure  4-1).  The  milling  and  cut-off  processes  were  water  cooled,  and  took 
place  under  a  stream  of  tap  water  flowing  into  a  tub.  It  is  estimated  that  up  to  approximately  5 
gallons  of  cooling  water  were  used  per  batch  of  warheads  milled.  This  water  was  contact  cooling 
water  and  contained  explosive  residuals  after  the  machining  process.  After  milling,  the  cooling 
water  was  poured  through  a  filter-funnel  twice,  into  a  bucket,  and  then  poured  into  the  floor  drain. 
From  1978  to  1990  this  drain  lead  to  an  on-site  holding  tank  located  outside  the  northwest  corner 
of  the  building  (Figure  4-1).  In  1990,  a  process  water  recycle  system  was  install  inside  the 
Loading  Building  and  the  holding  tank  was  decommissioned. 

After  the  warhead  component  was  machined,  the  precision  initiation  coupler  (PIC)  was  installed. 
The  PIC  contains  a  small  amount  of  high  explosive,  and  no  electronics.  Ultimately,  a  detonator 
was  placed  on  top  of  the  PIC.  The  PIC  was  installed  in  the  warhead  in  this  building,  however  the 
detonator  was  not.  The  warhead  was  transported  to  the  test  range  without  a  detonator.  The 
detonator  was  installed  just  before  detonation  at  the  warhead  firing  range. 

When  a  given  warhead  pouring  project  was  completed  (i.e.,  end  of  the  week  or  month)  the 
melting  kettle  was  filled  with  water  and  heated,  with  the  agitator  running  for  several  hours.  This 
kettle  cleaning  water  was  discharged  onto  the  floor.  This  water  was  used  to  wash  down  the  floors 
and  then  entered  floor  drain  that  led  to  the  holding  tank.  The  melting  kettle  was  then  cleaned 
using  small  quantities  of  acetone  and  rags. 

Following  completion,  the  warheads  were  x-rayed  in  the  Loading  Building.  Originally,  loaded 
rounds  were  stored  in  a  box  trailer  located  immediately  outside  the  Loading  Building  until 
needed,  later  the  rounds  were  transported  to  the  Explosives  Storage  Bunker  (Section  4.10). 

Warhead  Pressing.  A  large  hydraulic  press  was  brought  to  the  site  and  placed  in  the  Loading 
Building  in  approximately   1987-1988  (Bay   1,  Figure  4-1).     This  press  was  not  used  until 
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approximately  1995  to  form  warheads  using  plastic-bonded  explosives  (PBX).  The  facility 
switched  to  PBX  as  the  primary  explosive  used  in  warhead  preparation  because  there  was  less 
waste  material,  and  it  was  easier  and  safer  to  handle.  PBX  is  a  powdered  explosive  that 
resembles  small  white  pebbles.  The  material  was  brought  from  the  Explosives  Storage  Building 
to  the  Loading  Building  in  a  box,  the  material  was  weighed  out,  and  the  unused  material  was 
returned  to  the  storage  bunker. 

The  PBX  was  heated  slightly  to  soften  the  material,  and  powder  was  put  into  a  hydraulic  press 
and  pressed  into  a  billet.  A  predetermined  amount  of  PBX  was  used  in  the  process:  consequently, 
little  waste  PBX  was  generated.  In  general,  a  maximum  of  2  grams  of  PBX  waste  was  generated 
as  "blow-by"  around  the  press  fixture.  This  waste  material  was  put  into  a  bucket  and  taken  to  the 
explosive  waste  storage  bunker.  Mineral  oil  was  used  to  remove  waste  PBX  residuals  and  the 
waste  rags  were  stored  in  the  explosive  waste  storage  bunker.  Some  excess  PBX  dust  may  have 
been  swept  off  the  bench  top  onto  the  floor  and  subsequently  washed  down  into  the  closed-loop, 
process  water  recirculation  system. 

Depleted  Uranium  (DU)  Loading.  As  discussed  in  Section  2.1,  historic  records  indicate  that  1 1 
DU  test  warheads  were  explosively  loaded  within  Building  J-3-3  between  December  1982  and 
November  1984.  Each  of  these  warheads  was  shipped  to  the  TERA  test  facility  in  Socorro,  New 
Mexico  for  testing  between  1982  and  1984.  TSC  activities  at  the  Site  were  limited  to  explosive 
loading  operations  and  storage  prior  to  shipment  to  New  Mexico,  and  did  not  include  liner 
fabrication  or  test  firings  at  Camp  Edwards. 

The  explosive  loading  was  performed  in  four  lots  consisting  of  one  lot  of  three  units,  one  lot  of 
two  units,  one  lot  of  four  units,  and  one  lot  of  two  units.  The  first  lot  was  loaded  in  December 
1982.  No  information  was  available  to  determine  when  the  remaining  three  lots  were  loaded. 
Each  of  these  four  lots  was  tested  in  New  Mexico  in  January  1983.  October  1983,  May  1984,  and 
November  1984,  respectively. 

A  radiological  survey  of  the  Loading  Building  (J-3-3)  used  for  the  assembly  of  DU  warheads  was 
conducted  in  June  1993  (AVCO,  1993).  This  survey  indicated  that  no  other  areas  or  buildings 
were  used  by  AVCO  for  work  involving  radioactive  materials.  No  information  is  available 
regarding  where  or  how  long  the  DU  test  warheads  were  stored  at  the  Site  prior  to  shipment. 
Although  not  documented,  it  is  possible  that  once  loaded,  the  DU  test  warheads  were  temporarily 
stored  at  the  explosives  storage  bunkers.  Twenty-seven  wipe  samples  were  collected  within 
Building  J-3-3  for  analysis.  The  survey  results  indicated  that  all  samples  were  negative  with  no 
removable  levels  of  contamination  detected.  As  part  of  the  survey,  the  entire  building,  including 
benches  and  equipment  used  for  the  loading,  was  surveyed  with  a  Geiger  Counter.  All  readings 
were  background  (approximately  80  cpm),  and  below  Nuclear  Regulatory  Commission 
acceptable  levels.  The  survey  concluded  that  Building  J-3-3  was  free  of  contamination  (AVCO. 
1993). 
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4.1.3  Materials  Used 

Comp  B.  Comp  B  is  composed  of  60%  RDX  and  40%  TNT.  Small  quantities  of  Comp  B  were 
used  in  early  designs  of  EFPs  (1979-early  1980s).  Comp  B  was  subsequently  replaced  with  Octol 
(melt-pour  process). 

Octol.  Octol  is  an  explosive  that  was  delivered  to  the  Site  in  solid  form,  and  consists  of  a  mixture 
of  HMX  crystals  in  a  TNT  binder  (approximately  75%  HMX  and  25%  TNT).  Upon  controlled 
heating,  the  material  becomes  a  suspension  of  HMX  particles  in  liquid  TNT.  Octol  was  the 
primary  explosive  used  in  warhead  preparation  at  the  site  between  1983  through  1995.  Between 
1995  and  1998,  Octol  was  still  used  but  had  been  replaced  by  PBX  as  the  primary  explosive  used 
for  warhead  preparation. 

Plastic-Bonded  Explosive  (PBX).  PBX  is  a  powdered  material  that  resembles  small  white 
pebbles.  The  material  was  used  to  prepare  warheads  beginning  in  approximately  1995.  The  PBX 
was  heated  slightly,  and  pressed  into  warhead  component. 

C4.  C4  (plastic  explosive)  was  also  used  in  very  small  quantities  (used  at  detonation  pit).  C4 
was  pre-formed  so  the  material  did  not  require  melting. 

Acetone.  Acetone  was  used  to  clean  the  Octol-based  warheads  after  casting.  Approximate  Vi 
pint  of  acetone  was  used  per  loading  process.  The  acetone  was  used  to  moisten  paper  toweling 
and  rags  that  were  used  to  clean  residual  Octol  off  surfaces.  The  acetone  was  stored  in  the 
flammable  storage  shed  in  lA-pint  containers  and  these  containers  were  brought  to  the  Loading 
Building  as  needed.  The  waste  paper  and  rags  with  acetone  and  Octol  residuals  were  transported 
to  the  waste  explosive  storage  bunker. 

4.1.4  Wastes  Generated 

The  warhead  loading  process  produced  non-contact  wastewater,  contact-cooling  water,  solid 
waste,  hazardous/explosive  waste,  and  air  emissions. 

Wastewater.  There  is  no  bathroom  located  in  the  Loading  Building.  A  hand-washing  sink  is 
located  in  the  4lh  bay,  which  discharges  to  a  leach  tank  (Figure  4-1).  This  sink  was  used 
exclusively  for  washing  hands  and  process  water  was  never  disposed  of  down  this  sink.  As  a 
rule,  beginning  in  the  mid-1980's  melt-pour  process  employees  wore  gloves  so  that  the  amount  of 
explosive  residuals  on  hands  being  washed  in  this  sink  was  minor.  The  floor  drains  in  the  loading 
portions  of  the  building  do  not  now  nor  have  they  ever  discharged  to  this  septic  system.  The  floor 
drain  in  the  boiler  room  does  discharge  to  this  leach  tank.  The  boiler  blow  down  water  is 
discharged  via  the  floor  drain  to  the  leach  tank.  No  boiler  water  treatment  chemicals  were  used  in 
this  system. 

Process  and  Contact  Cooling  Water.  Water  coming  out  of  the  melting  vessel  following  the 
cleaning  process  had  a  pink  tint,  which  indicated  the  water  contained  explosives  residuals. 
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Holding  Tank.  When  originally  constructed  the  Loading  Building  included  floor  drains  in  the 
building  bays  (Bay  1  through  3,  Figure  4-1)  that  were  connected  to  a  wastewater  holding  tank 
located  near  the  northwestern  corner  of  the  building.  This  concrete  tank  had  a  1,500-gallon 
capacity  and  was  not  attached  to  a  leaching  system. 

Originally  there  was  a  drain  in  the  corner  of  the  building  that  connected  from  the  floor  drains  in 
each  bay  to  the  holding  tank  through  clay  sewer  pipes.  Process  cooling  water  was  manually 
poured  through  a  filter  funnel  twice,  into  a  bucket  then  the  water  was  poured  into  the  floor  drain. 
A  5-gallon  bucket/filter  was  attached  to  the  discharge  pipe  inside  the  holding  tank  so  that  the 
water  was  filtered  again  prior  to  process  water  entering  the  concrete  tank.  These  filters  were 
burned  or  detonated  on-site.  The  former  wastewater  holding  tank  was  removed  in  approximately 
1990.  The  method  of  disposal  of  this  tank  is  unclear  at  this  time.  Further  information  regarding 
this  disposal  is  currently  being  sought. 

There  are  three  known  occasions  on  which  the  holding  tank  was  emptied,  twice  in  the  early 
1980's  and  once  prior  to  decommissioning  the  tank  in  1990.  The  first  two  disposals  took  place 
on-site.  On  the  first  occasion,  the  tank  was  pumped  out  and  the  water  was  discharged  onto  the 
ground  surface  approximately  100  feet  southwest  of  the  Loading  Building  (Figure  4-1).  On  the 
second  occasion,  the  water  was  pumped  into  55-gallon  drums  and  transported  to  J-l.  This  water 
was  released  into  an  existing  depression  located  near  the  1,000-meter  target  (Figure  2-4).  The 
third  disposal  took  place  when  the  holding  tank  was  decommissioned  in  1990  and  the  water  was 
disposed  off-site  by  Clean  Harbors  Incorporated  (CHI,  Quincy.  MA). 

Recirculation  System.  The  wastewater  recirculation  and  reuse  system  was  designed  by  TSC 
Plant  Engineering.  The  recirculating  closed-loop  cooling  water  system  was  installed  in  1990.  All 
components  of  the  system  were  inside  the  building  and  above  ground  (Figure  4-1).  The 
recirculation  system  used  a  trough  cut  in  the  concrete  floor  with  grate  over  the  top.  The  floor 
drains  in  the  explosive  handling  portions  of  the  building  used  this  trough  and  were  connected  to  a 
sump  that  went  to  the  recirculating  system.  Sump  water  was  filtered  removing  explosive 
residuals,  and  the  paper  filters  were  burned  or  detonated  on-site.  There  was  approximately  70 
gallons  of  process  water  in  the  recirculation  system.  This  water  was  used  for  cooling  and  process 
water,  and  to  wash  down  floors.  Site  personnel  added  additional  tap  water  to  the  system  when  the 
level  dropped  due  to  evaporation.  The  closed-loop  cooling  water  reuse  system  was  emptied  and 
cleaned  in  September  1998  and  April  1999  as  part  of  the  facility  closure.  CHI  sampled,  analyzed, 
and  disposed  of  the  water  off-site  on  both  of  these  occasions. 

Solid  Waste.  Solid  waste  generated  in  the  Loading  Building  included  paper  waste  from 
administrative  activities  and  paper  towels  used  for  hand  washing.  These  materials  were  disposed 
of  in  a  dumpster  that  was  periodically  emptied  by  Waste  Management  (Sandwich,  MA). 

Explosive/Hazardous  Waste.  All  explosive/hazardous  solid  waste  was  collected  in  the 
explosives  waste  magazine  (Figure  2-3).  Process  wastes  that  were  treated  as  explosive  waste 
included  explosive  contaminated  chemical  wipes,  rags,  paper  towels,  filters:  and  cardboard  boxes 
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that  contained  residual  explosive  solids.  Acetone  moistened  rags  and  paper  towels  were  used  to 
clean  process  machinery  and  fixtures.  Acetone  evaporated  and  rags/paper  went  to  the  waste 
magazine.  These  rags  contained  brown  residuals  (explosives)  and  were  handled  as  explosives 
residue.  Filters,  cardboard  boxes  that  contained  explosives,  rags,  and  paper  towels  were  collected 
in  the  explosives  waste  magazine.  When  a  sufficient  quantity  accumulated,  these  materials  were 
burned  in  the  burn  box  located  behind  concrete  targets  (Figure  2-2).  The  process  water  filters 
were  handled  as  explosive  waste  and  were  burned  on-site  or  were  temporarily  stored  in  the 
explosives  waste  storage  bunker  and  then  given  to  the  U.S.  Air  Force  (USAF)  Explosives 
Ordnance  Disposal  (EOD)  Unit  for  burning  at  Demo  Area  1  (Figure  2-1). 

Solid  explosives  from  the  funnel  and  riser,  and  excess  explosive  patties  could  not  be  reused  so 
these  materials  were  collected  and  denoted  by  EOD  or  were  detonated  on-site  behind  the  concrete 
targets.  If  an  Octol  loading  round  was  x-rayed  and  found  to  have  air  pockets  or  fractures  then  it 
was  heated  and  the  Octol  was  collected  as  an  explosive  waste.  The  warhead  casing  was  cleaned 
with  acetone  and  paper  rags.  Residual  Octol  was  detonated  at  J-3  or  by  the  USAF  EOD  off-site. 

Air  Emissions.  A  ventilation  hood  that  vented  to  the  exterior  of  the  building  was  operated  during 
the  entire  melting  and  pouring  processes.  This  vent  hood  was  used  to  vent  potential  particulates 
and  vapors  from  the  melting-pour  bay  (Figure  4-1). 

4.1.5  Releases 

An  o-ring  on  the  hydraulic  press  failed  in  March  1999.  As  a  result,  less  than  10  gallons  of 
hydraulic  oil  were  released  to  the  floor.  This  oil  was  contained  by  the  closed-loop  cooling  water 
recycle  system.  The  oil  was  collected  from  the  recirculation  sump  and  disposed  of  by  CHI.  No 
release  to  the  environment  took  place. 

It  is  known  that  on  three  occasions  that  the  process  water  holding  tank  was  pumped  out  and  the 
water  disposed  of.  On  the  first  occasion,  the  tank  was  pumped  out  using  a  sump  pump,  and 
approximately  1,200  gallons  of  water  was  discharged  onto  the  ground  surface  approximately  100 
feet  southwest  of  the  Loading  Building.  On  the  second  occasion,  approximately  1,200  gallons  of 
water  was  pumped  into  55-gallon  drums  and  transported  to  J-l.  This  water  was  released  into  an 
existing  depression  located  near  the  1,000-meter  target.  The  third  disposal  took  place  when  the 
holding  tank  was  decommissioned  in  1990  and  the  water  was  sampled,  analyzed,  and  disposed  of 
off-site  by  Clean  Harbors  Incorporated  (CHI,  Quincy,  MA).  No  other  known  process  water 
releases  have  been  identified. 

4.1.6  Potential  Concerns 

There  were  two  known  instances  of  process  water  disposal  on-site  in  the  early  1980s.  It  is 
possible  that  detectable  levels  of  explosives  residuals  were  discharged  to  the  ground  surface  on 
these  occasions. 

Water  entering  the  non-process  water  septic  system  may  have  contained  trace  quantities  of 
explosives  from  hand-washing. 
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4.2        J-3-1  Workshop  Building  (#4691) 

4.2.1  Building/Physical  Description 

Building  J-3-1  (also  identified  as  Building  #4691)  is  a  one-story,  wood-frame  structure  that 
measures  45  x  25  feet  and  is  located  near  the  southeast  corner  of  the  J-3  range  (Figure  4-2). 
When  AVCO  procured  the  license  for  the  range  in  1968,  the  Army  provided  this  structure  to 
function  as  the  headquarters  and  instrumentation  building.  The  building,  which  has  a  wooden 
floor,  was  towed  to  its  present  location  and  placed  on  footings.  The  exterior  of  the  building  is 
painted,  and  analyses  of  paint  chips  indicates  that  paint  on  the  building  contains  lead.  A  truck 
parking  area  is  present  north  of,  and  directly  adjacent  to.  Building  J-3-1,  and  a  former  storage 
shed  was  located  approximately  20  feet  northwest  of  the  truck  parking  area  (see  Figure  4-2). 
Currently  parked  at  the  vehicle  parking  area  are  two  pickup  trucks,  a  wrecker  used  to  move  armor 
plates,  and  a  Bobcat  forklift. 

Facilities  formerly  used  within  the  building  included  a  washing  machine  and  dryer,  a  storage 
room  converted  into  a  small  photography  darkroom,  an  office,  and  a  work  area.  The  workshop 
area  was  equipped  with  some  metal  and  woodworking  tools.  An  oil-fired  furnace  is  located  in  the 
southwest  corner  of  the  building.  Fuel  oil  for  the  furnace  is  supplied  by  an  AST  located  within 
the  building.  No  visible  evidence  of  staining  was  noted  in  the  area  of  the  AST.  The  building  also 
houses  a  bathroom  equipped  with  a  toilet,  sink,  and  shower,  but  no  floor  drain.  Wastewater  is 
piped  to  a  1,000-gailon  septic  tank  located  south  of  Building  J-3-1.  A  dry  well  is  located  down- 
gradient  of  the  septic  tank. 

4.2.2  Processes/Test  Performed 

Building  J-3-1  served  several  purposes,  including  functioning  as  the  J-3  Range  headquarters  until 
the  1980s.  At  that  time,  the  headquarters  were  transferred  to  a  mobile  office  trailer.  The  mobile 
office  trailer  has  recently  been  removed  from  the  Site.  The  darkroom  was  used  for  photo 
processing  until  1983  at  which  time  photo-processing  operations  were  moved  to  the  Ordnance 
Assembly  building. 

4.2.3  Materials  Used 

Photographic  chemicals  were  used  in  the  darkroom.  Based  on  interviews  with  former  personnel, 
no  ordnance  passed  through  this  building.  Household  quantities  of  WD-40,  spray  paint,  and 
acetone  were  used/stored  in  the  workshop  building. 

4.2.4  Wastes  Generated 

Wastewater.  Wastewater  from  the  bathroom  is  piped  to  the  septic  system  and  dry  well.  During  a 
recent  site  visit,  a  second  possible  drywell  was  identified  behind  the  northwest  corner  of  the 
building,  adjacent  to  the  room  that  housed  both  the  former  darkroom,  and  later  the  washing 
machine  and  dryer.    It  is  not  currently  known  whether  this  drywell,  if  present,  was  tied  to  the 
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washing  machine  or  was  used  in  photo  development  processes.  Water  generated  during  photo 
processing  was  reportedly  discharged  on  to  the  ground  surface  outside,  through  a  hose  that  was 
connected  to  the  darkroom  through  a  hole  in  the  wall. 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  was  generated  at  this 
facility. 

Solid  Waste.  Solid  waste  potentially  generated  at  Building  J-3-1  might  have  included  scraps 
from  metal  and  woodworking  processes,  and  paper  waste  resulting  from  its  use  as  the 
headquarters,  bathroom,  and  darkroom.  These  materials  were  disposed  of  in  a  dumpster  that  was 
periodically  emptied  by  Waste  Management  (Sandwich,  MA). 

Explosive/Hazardous  Waste.  Because  ordnance  was  reportedly  never  handled  or  stored  at 
Building  J-3-1,  no  explosive  waste  was  generated.  Potentially  hazardous  waste  might  have 
included  expended  photographic  development  chemicals.  No  information  is  currently  available 
on  the  disposal  of  waste  chemicals  from  the  photographic  development  process  conducted  in  the 
workshop  building.  Further  information  regarding  potential  photo-process  waste  chemicals  is 
currently  being  sought. 

Air  Emissions.  No  air  emissions  are  known  to  have  been  generated  by  operations  conducted  in 
this  building. 

4.2.5  Releases 

The  only  known  release  from  Building  J-3-1  is  the  transfer  of  wastewater  from  photo  processing 
to  the  ground  or  possible  drywell,  via  the  hose  through  the  building  wall. 

4.2.6  Potential  Concerns 

One  area  of  potential  concern  within  or  adjacent  to  the  workshop  building  is  the  exterior  painted 
surface  of  the  building  that  has  deteriorated,  and  it  is  possible  that  chips  of  lead  paint  are  present 
on  the  ground  surface.  Other  potential  concerns  include  past  releases  associated  with  photo 
processing  and  the  suspected  drywell  located  adjacent  to  the  northwest  corner  of  the  workshop 
building. 

4.3    Flammable  Storage  Building  (#4693)/Former  20mm  and  30mm  Firing 
Range 

4.3.1      Building/Physical  Description 

This  area  of  J-3  Range  currently  consists  of  a  flammable  storage  building  measuring  12  feet  by  14 
feet  and  has  a  3-sided  wood  storage  shed  constructed  on  the  eastern  side  of  the  building  (Figure 
4-3).  The  building  has  a  poured  concrete  floor  and  sill  to  contain  any  potential  release  of  a  fluid 
inside  the  building  footprint.    The  building  has  wooden  paneled  side-walls  and  a  shingled  roof. 
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This  wooden  shed  was  first  constructed  around  1975  for  use  as  a  firing  point  to  test  20mm  and 
30mm  ammunition.  100  foot  and  800  foot  firing  ranges  were  constructed  north  and  northwest  of 
this  building,  respectively  (Figures  4-3,  4-5  and  2-3).  This  building  was  converted  to  a 
flammable  storage  building  following  completion  of  the  ammunition  tests,  approximately  in  or 
prior  to  1977.  Flammable  materials  (not  including  explosives)  were  stored  in  this  building  from 
1977  through  1999.  primarily  to  support  operations  within  the  adjacent  workshop  and  Melt-Pour 
Building. 

Between  1975  and  1977,  a  test  firing  gun  was  mounted  to  the  floor  in  the  eastern  portion  of  the 
building  and  a  small  hole  was  cut  in  the  northern  wall,  from  which  the  20mm  and  30mm  rounds 
of  ammunition  were  fired  at  the  designated  targets.  An  interior  wall  was  constructed  between  the 
northern-  and  southern-most  walls  to  divide  the  firing  position  from  the  observation  room 
containing  a  large  window.  Approximately  100  and  800  feet  down  range,  aluminum  sheets  stood 
as  targets  to  test  the  penetration  and  detonation  of  the  munitions.  At  a  distance  of  45  feet  behind 
the  targets  stood  steel  knockdown  plates  and  further  down  range  were  protective  soil  berms. 

A  small  area  approximately  50  feet  northeast  of  the  flammable  storage  building  was  a  40mm 
mortar  launch  area  (see  Figure  4-3).  This  area  was  used  for  a  one-week  confirmatory  test. 

Four  smaller  storage  sheds  of  wooden  and  metal  construction  were  later  built  immediately 
northeast  of  the  flammable  storage  building  (see  Figure  4-3).  These  contained  golf  carts,  lawn 
equipment,  portable  generators  and  other  non-hazardous  material  (e.g.,  wood,  cable,  etc.).  These 
four  buildings  were  emptied  and  removed  as  part  of  the  exit  process  for  TSC  operations.  Outlines 
of  the  building  footprints  still  remain  at  the  Site. 

4.3.2     Processes/Test  Performed 

TSC  conducted  20mm  and  30mm  testing  at  this  range  to  reduce  gun  barrel  wear  due  to  the  copper 
strapping  on  the  rounds.  20mm  fuze  testing  was  also  conducted  to  increase  the  time  of  detonation 
such  that  the  round  would  pass  completely  through  the  aluminum  target  prior  to  detonation.  The 
aluminum  sheet  was  used  to  simulate  the  body  of  an  airplane.  The  U.S.  Army  provided  TSC  with 
the  20mm  munitions.  TSC  personnel  removed  the  copper  bands  and  replaced  them  with  a 
replacement  plastic  band  to  reduce  heat  generation  within  the  gun  barrel.  TSC  also  designed  new 
fuzes  to  meet  the  detonation  requirements.  The  original  tests  were  conducted  using  20mm 
rounds.  Based  on  the  successful  design  and  testing  of  the  modified  20mm  rounds,  TSC  was 
contracted  to  do  similar  testing  on  the  30mm  rounds.  The  tests  conducted  on  the  30mm 
ammunition  were  limited  to  a  redesign  of  the  casing  and  replacement  strapping,  and  not  the 
penetration/fuze  length.  Therefore,  all  of  the  30mm  rounds  tested  at  this  range  were  inert  (no 
booster  charge  detonated  after  penetration).  Approximately  12,000  HE  20mm  rounds  were  fired 
at  the  100  and  800  foot  ranges,  with  the  majority  of  the  tests  conducted  at  the  100-foot  range. 
Approximately  1,000  inert  30mm  rounds  were  fired  at  the  100-foot  range.  No  30mm  rounds 
were  known  to  have  been  fired  at  the  800- foot  range. 

The  rounds  used  in  this  testing  were  provided  by  the  government.  At  least  a  portion  of  these 
rounds  were   non-ricochet  rounds  that  were  formed   from   powdered  metal.      These   rounds 
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disintegrated  upon  contact  with  a  target.  All  of  the  20mm  and  30mm  tests  were  monitored  to 
ensure  proper  detonation  after  passing  through  the  metal  target  and  striking  the  knockdown 
plate(s).  Based  on  interviews  of  TSC  personnel  specifically  responsible  for  this  test,  only  one 
20mm  round  was  found  not  to  have  detonated  on  impact  with  the  steel  knockdown  plate  and  was 
retrieved  for  analysis  and  detonation.  These  interviews  also  indicate  that  off-specification  20mm 
ammunition  was  burned  in  either  the  burn  kettle  (see  Section  4.4)  or  the  on-site  demolition 
area/burn  box  (see  Section  4.7)  following  the  removal  of  the  fuze  and  supplementary  charge.  The 
quantity  of  20mm  rounds  burned/detonated  was  likely  small  because  they  were  limited  to  only  off 
specification  rounds. 

The  40mm  launch  area  located  adjacent  to  the  building  was  used  for  a  one-week  period  to  test  a 
small  number  of  mortars  provided  to  TSC  personnel  by  the  U.S.  Army  (Figure  4-3).  These  tests 
were  conducted  to  confirm  the  fuze  timing  and  involved  firing  mortars  in  the  direction  of  the 
Impact  Area  following  clearance  from  Range  Control.  These  rounds  were  confirmed  to  have 
detonated  approximately  1000-feet  up  in  the  air. 

The  existing  flammable  storage  building  was  observed  to  contain  one-pint  containers  of  acetone 
during  the  January  2000  visual  site  inspection  by  HLA.  No  other  flammable  liquids  were 
observed. 

4.3.3  Materials  Used 

Beginning  in  1975  and  continuing  through  approximately  1977,  TSC  used  both  20mm  and  30mm 
munitions  at  the  existing  flammable  storage  building  for  testing  on  the  100  and  800-foot  ranges. 
Only  the  20mm  munitions  contained  a  bursting  charge  for  detonation  and  a  booster  charge  for 
detonation  after  passing  through  the  aluminum  target  and  striking  the  steel  knockdown  plate.  The 
30mm  rounds  were  all  inert  due  to  the  testing  being  limited  to  the  redesign  of  the  casing  (plastic 
band  versus  copper).  The  casing  of  these  20  and  30mm  munitions  were  made  up  primarily  of 
steel  and  copper,  and  did  not  include  lead. 

Small  containers  of  acetone  were  identified  in  the  flammable  storage  building.  This  material  was 
used  to  clean  the  kettle  in  the  Melt-Pour  Facility  following  casting  of  test  munitions.  Other 
hazardous  materials  previously  stored  in  this  building  included  paints  and  wood  stain. 

4.3.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  by  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  was  generated  by 
any  of  the  operations  conducted  in  this  area  of  the  Site. 

Solid  Waste.  Solid  waste  was  generated  at  this  area  of  the  Site  due  to  the  penetration  of  the 
aluminum  targets.  The  non-ricochet  rounds  used  during  these  tests  broke-up  upon  contact  with 
the  target  and  therefore  were  not  collected.     Non  hazardous  scrap  metal  resulting  from  site 
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operations  was  generally  collected  by  a  scrap  metal  salvage  company.  The  former  storage 
buildings  have  been  removed  and  were  disposed  of  as  general  construction  debris. 

Explosive/Hazardous  Waste.  The  explosive  booster  charge  used  to  propel  the  20mm  and  30mm 
rounds  from  the  gun  mount  down  range  was  burned  upon  detonation.  Small  amounts  of  off-spec 
rounds,  propellant,  or  gun  powder  may  have  remained  following  these  tests.  Any  materials  no 
longer  acceptable  for  use  in  future  testing  would  have  been  detonated  immediately  on-site  in  the 
detonation  area,  or  would  have  been  held  in  the  explosive  waste  storage  bunker  for  future 
detonation  on-site  or  by  EOD  off-site. 

Air  Emissions.  No  significant  air  emission  resulted  from  the  operations  conducted  in  this  area. 

4.3.5  Releases 

No  known  releases  have  occurred  as  a  result  of  operations  in  this  area. 

4.3.6  Potential  Concerns 

Residual  metals  are  anticipated  at  the  target  areas  and  in  the  immediate  vicinity  of  the  former 
steel  knockdown  plates  where  the  non-ricochet  rounds  would  have  been  pulverized.  These  metals 
include  steel,  copper  and  aluminum.  The  potential  exists  for  explosives  residual  within  the 
surface  soil  immediately  outside  the  firing  point  and  at  the  detonation  points.  A  total  of 
approximately  13,000  rounds  of  ammunition  were  fired.  The  surface  area  of  the  100'  firing  range 
and  immediately  north  of  the  Flammable  Storage  Building  does  not  appear  to  have  been  re- 
graded  and  may  still  contain  explosives  residual  in  the  surface  soil. 

4.4    Burn  Kettle  Area 

This  section  presents  the  findings  for  the  Burn  Kettle  Area. 
4.4.1      Building/Physical  Description 

The  Burn  Kettle  Area  is  located  in  the  southwestern  portion  of  J-3  (Figure  4-4,  also  see  Figure  2- 
3).  This  area  consists  of  approximately  V*  of  the  land  area  associated  with  J-3.  Former  structures 
in  this  area  include  a  flammable  storage  shed,  a  burn  kettle,  and  four  CONEXs. 

The  flammable  storage  shed  was  previously  located  at  the  southern  end  of  the  dirt  road  that  leads 
to  this  area  of  J-3  (see  Figure  2-3).  This  storage  shed  was  used  to  store  limited  quantities  of 
gasoline,  diesel  fuel  and  motor  oil.  TSC  personnel  indicated  that  the  floor  of  this  shed  had  rusted 
and  a  plastic  containment  pan  was  placed  in  the  building  at  some  point  during  its  use. 

The  burn  kettle  was  previously  located  immediately  southeast  of  the  former  flammable  storage 
shed  (see  Figure  4-4).  This  burn  kettle  was  a  steel  U.S.  Coast  Guard  buoy  that  was  used  to  burn 
excess  propellant  and  unexploded  ordnance  by  Textron  and  by  others.  This  kettle  was  partially 
buried  in  the  ground  with  dirt  mounded  up  against  it  on  all  sides. 
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Four  CONEXs  were  previously  located  southeast  of  the  flammable  storage  shed  and  burn  kettle 
(see  Figure  4-4).  These  CONEXs  were  approximately  6'  x  8'  x  6'  steel  containers  used  to  store 
munitions  prior  to  construction  of  Explosive  Storage  bunker  (prior  to  1977).  Earthen  mounds 
separated  these  four  CONEXs. 

As  discussed  in  Section  2.3,  the  southwestern  portion  of  J-3  was  reportedly  used  as  a  target  area 
for  the  former  H  Range,  which  was  located  where  J-3  is  currently  (Figure  2-2).  A  TSC  employee 
indicated  he  found  pieces  of  mortars  scattered  throughout  this  portion  of  J-3. 

At  the  time  of  the  site  walkover,  none  of  the  structures/facilities  described  above  were  still  in 
place.  No  information  was  available  to  determine  when  these  structures/facilities  were  removed. 
The  Burn  Kettle  Area  was  overgrown  with  trees  and  scrub  brush.  The  former  ammunition 
storage  area  where  the  structures/facilities  were  previously  located  was  overgrown  with  smaller 
diameter  trees  and  scrub  brush. 

4.4.2  Processes/Test  Performed 

Available  information  from  interviews  indicated  limited  use  of  the  Burn  Kettle  area  by  Textron, 
which  included  burning  excess  propellant  and  unexploded  ordnance  within  the  burn  kettle.  The 
specific  uses  of  the  kettle  by  others  is  unknown.  TSC  personnel  indicated  that  by  1982  or  1983, 
the  burn  kettle  was  overgrown  with  brush  and  did  not  appear  to  have  been  used  in  a  long  time. 
They  also  indicated  that  20mm  casings  and  other  miscellaneous  munitions  debris  were  observed 
within  the  kettle  as  of  the  early  1980s. 

4.4.3  Materials  Used 

No  materials  were  reportedly  used  by  AVCO  in  this  portion  of  J-3.  Small  quantities  of  gasoline, 
diesel  fuel  and  motor  oil  (<  55-gallon  containers)  were  stored  in  the  flammable  storage  shed. 
Munitions  to  be  tested  elsewhere  on  J-3  were  stored  within  the  CONEXs  previously  located  in  the 
Burn  Kettle  Area. 

4.4.4  Wastes  Generated 

Wastewater.  No  wastewater  is  known  to  have  been  generated  within  the  Burn  Kettle  Area. 
However,  rainwater  potentially  collected  in  and  passed  through  the  burn  kettle.  AVCO  personnel 
indicated  that  this  burn  kettle  had  rusted  through  on  the  bottom  before  it  was  removed. 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  is  known  to  have 
been  generated  within  the  Burn  Kettle  Area. 

Solid  Waste.  Ash  and  munitions  casings  were  previously  generated  within  the  burn  kettle.  No 
information  was  available  to  determine  if  or  where  these  wastes  were  disposed.  No  other  solid 
wastes  are  known  to  have  been  generated  within  the  Burn  Kettle  Area. 
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Explosive/Hazardous  Waste.  No  explosive  wastes  are  known  to  have  been  generated  by  AVCO 
within  the  Burn  Kettle  Area. 

Air  Emissions.  No  significant  air  emissions  are  known  to  have  resulted  from  operations 
conducted  in  this  area. 

4.4.5  Releases 

No  releases  are  known  to  have  occurred  in  this  area. 

4.4.6  Potential  Concerns 

Two  potential  concerns  were  noted  within  the  Burn  Kettle  Area  these  include,  the  areas  beneath 
the  former  flammable  storage  shed,  and  beneath  and  around  the  former  burn  kettle.  Small 
quantities  of  gasoline,  diesel  fuel,  and/or  motor  oil  may  have  been  released  to  the  ground  surface 
beneath  the  storage  shed.  A  second  potential  release  is  associated  with  the  burn  kettle.  Rainwater 
could  have  filtered  through  the  rusted  bottom  of  the  kettle  and  carried  residuals  from  the  kettle  to 
the  ground  surface. 

4.5     Artillery  Range 

4.5.1     Building/Physical  Description 

The  artillery  range  is  located  in  the  central  portion  of  the  J-3  range  (Figure2-3).  In  1968  the 
range  facility  consisted  of  a  gun  emplacement  (four  guns  mounted  on  concrete  pads)  which  fired 
northward  toward  twelve  individual  square,  concrete  targets  (Figure  4-5).  An  instrumentation 
trailer  shielded  by  a  protective  berm  was  present  south  of  the  gun  emplacement. 

In  1968-1969,  two  rectangular,  reinforced  concrete  targets  were  constructed  over  the  square 
concrete  targets  (Figure  4-5).  These  targets,  identified  as  Target  No.  1  (to  the  east)  and  Target 
No.  2  (to  the  west),  remain  in  place  today.  Target  No.  1  stands  1 1  feet  above  the  pre-existing 
concrete  pads,  and  has  two  oblique  impact  areas  and  three  parallel  impact  areas.  Target  No.  2  is 
9  feet  above  the  concrete  pads,  and  has  seven  oblique  impact  areas  and  six  parallel  impact  areas. 
The  oblique  impact  areas  are  recessed  from  the  face  of  the  target. 

An  August  1974  plan  of  the  range  shows  an  M-550  launch  house  constructed  on  top  of  concrete 
Target  No.  1.  It  is  believed  that  M-550s  were  fired  200  meters  northeastward  from  the  launch 
house,  into  an  earthen  berm.  According  to  the  building  plan,  the  launch  house  measured  10  feet 
by  8  feet,  and  was  accessible  by  a  stairway  behind  (north  of)  concrete  Target  No.  1.  It  is  unclear 
at  this  time  if  this  launch  house  was  actually  built  and  used.  Further  information  is  currently 
being  sought. 

Building  J-3-4,  the  instrumentation  trailer,  served  as  a  control  room  for  the  artillery  range  and 
warhead  test  area.    This  building  was  also  identified  as  Building #4695.    No  bathroom  or  sink 
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existed  in  the  instrumentation  trailer.  A  second  trailer  located  across  the  road,  to  the  southeast, 
was  used  for  equipment  storage.  Two  former  equipment  storage  trailers  were  also  located  east  of 
the  storage  trailer  (Figure  4-5). 

A  75-foot  drop  tower  also  exists  within  the  artillery  range.  This  tower  was  not  shown  on  the 
1967  and  1968  plans  of  the  artillery  range,  but  appeared  on  an  October  1977  Plan  of  Land.  At 
that  time,  the  structure  was  labeled  "sled  test".  By  August  1983.  it  was  labeled  "J-3-T-1  Drop 
Tower". 

4.5.2  Processes/Test  Performed 

The  artillery  range  was  reportedly  used  for  testing  8"  rounds  until  1983.  Among  the  tests 
conducted  at  the  range  were  Controlled  Fragment  Recovery  tests,  in  which  warheads  were  fired 
directly  into  sand  traps  (box  cars  filled  with  sand).  Fragments  from  the  test  were  recovered  from 
the  sand  traps. 

The  drop  tower  was  used  to  test  whether  munitions  packaging  could  withstand  a  drop  of  40  feet 
onto  a  steel  plate  without  detonating.  The  packages  contained  inert  rounds  with  propellant. 
Other  materials  dropped  included  warheads,  wide-area  munitions  (WAM),  and  105mm  rounds. 
Reportedly,  none  of  the  packages  ever  detonated  as  a  result  of  the  drop. 

Based  on  interviews  with  former  employees,  it  is  not  clear  what  other  types  of  munitions  tests 
were  conducted  at  the  artillery  range.  TSC  documents  indicated  the  following  tests  were 
conducted  at  J-3;  the  exact  locations  of  these  tests  is  not  known  at  this  time.  However,  since  this 
area  was  initially  the  largest  open  area  to  test  fire  munitions,  it  is  presumed  that  these  tests  were 
conducted  in  the  artillery  area  or  general  vicinity. 

explosive  propagation  tests. 

M-159  signal  flares  that  were  collected  using  parachutes  following  each  test. 

pyrophoric  flare  tests  conducted  between  1968  and  the  early  1980s, 

40mm  grenade  munitions  (inert  rounds)  fired  into  soft  material  to  test  the  fuzes,  and 

inert  81mm  mortar  rounds  fired  from  J-3  into  the  impact  area  to  test  fuzes. 

4.5.3  Materials  Used 

Materials  used  at  the  artillery  range  include  8"  rounds,  as  well  as  packages  released  from  the  drop 
tower  that  contained  propellant.  Depending  on  whether  any  of  the  above-described  explosives 
tests  were  conducted  at  the  artillery  range,  other  materials  used  may  have  included  M-159  signal 
flares,  40mm  grenades,  and  81mm  mortar  rounds,  among  other  munitions. 

4.5.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  as  a  result  of  these  tests,  and  the  instrumentation 
trailer  was  not  equipped  with  bathroom  facilities. 
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Process  and  Contact  Cooling  Water.  No  processes  were  performed  at  the  artillery  range  that 
would  have  generated  process  or  cooling  water. 

Solid  Waste.  The  ordnance  and  munitions  testing  operations  that  have  taken  place  in  this  area 
produced  scrap  metal  and  wood,  and  concrete  rubble  as  a  result  of  the  nature  of  these  tests.  Large 
concrete  blocks,  metal  sheets,  wooden  test  fixtures,  and  armor  plates  that  were  used  as  targets  or 
protective  barriers  deteriorated  over  the  course  of  use.  When  these  materials  were  no  longer  of 
use,  they  were  placed  in  the  Scrap  Area. 

Explosive/Hazardous  Waste.  Any  materials  no  longer  acceptable  for  use  in  future  testing  would 
have  been  detonated  immediately  on-site  in  the  detonation  area,  or  would  have  been  held  in  the 
explosive  waste  storage  bunker  for  future  detonation  on-site  or  by  EOD  off-site. 

Air  Emissions.  There  were  no  significant  air  emissions  associated  with  the  operations  conducted 
in  this  area. 

4.5.5  Releases 

There  are  no  known  releases  associated  with  operations  in  this  area. 

4.5.6  Potential  Concerns 

Possible  environmental  concerns  resulting  from  past  operations  at  the  artillery  range  include 
explosive  residuals  in  soil. 

4.6     Gas  Gun  (#4694) 

4.6.1      Building/Physical  Description 

The  Gas  Gun  area  was  originally  constructed  as  a  gun  mount  in  1973  to  test  munitions  capable  of 
penetrating  runways  and  exploding  once  beneath  the  concrete  surface.  This  gun  mount  included 
a  small  detonation  pad  to  anchor  the  test  gun  to,  a  concrete  pad  50  feet  in  length  (Figure  4-5). 
This  facility  utilized  the  existing  concrete  targets  originally  constructed  in  1968  for  the  artillery 
range.  The  test  munitions  traveled  along  the  pad  towards  the  concrete  target  approximately  140 
feet  north  of  the  gun  mount. 

Some  time  prior  to  1977  use  of  the  gun  mount  was  discontinued  and  the  Gas  Gun  was  constructed 
further  south  of  the  gun  mount.  This  Gas  Gun  structure  included  a  concrete  pad  to  mount  a  16- 
inch  gun  barrel  and  a  small  wooden  building  with  a  concrete  floor  and  sill  immediately  south  of 
the  gun  barrel  mount  housing  the  compressor.  This  new  gun  mount  and  compressor  were  used  to 
project  concrete  blocks  at  inert  test  fuzes  to  monitor  the  operation  of  the  fuzes.  Telemetry  to 
track  the  performance  of  the  fuze  operation  was  wired  into  the  instrumentation  trailer 
immediately  west  of  the  Gas  Gun.  This  gun  barrel  was  also  used  to  fire  test  munitions  at  concrete 
and  steel  targets  placed  in  front  of  the  concrete  wall  approximately  280  feet  down  range  (due 
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north).  The  Gas  Gun  and  compressor  building  are  still  present  at  the  Site;  however,  the  gun 
barrel  has  been  removed.  The  former  gun  mount  is  not  visible  at  the  site. 

A  storage  shed  is  located  approximately  20  feet  east  of  the  Gas  Gun  (see  Figure  4-5)  and  was 
used  to  store  non-hazardous  material  such  as  wood,  cable  and  other  structural  material  used  in  the 
artillery  and  warhead  testing  areas. 

4.6.2     Processes/Test  Performed 

The  gun  mount  was  originally  constructed  to  test  81mm  and  105mm  projectiles  fired  into  the 
concrete  wall.  The  guns  were  mounted  to  the  concrete  pad  at  designated  distances  to  test  the 
effectiveness  of  the  rounds.  It  is  unclear  if  these  munitions  contained  an  explosive  charge  and 
detonated  upon  impact  with  the  concrete  wall  or  were  inert.  Existing  damage  to  the  southern  face 
of  the  concrete  target  wall  could  have  occurred  from  either  physical  contact  with  an  inert 
munition  or  detonation  of  an  HE  round.  These  tests  rapidly  reduced  the  structural  integrity  of  the 
concrete  target  wall  resulting  in  the  future  use  of  concrete  slabs  placed  against  the  wall  as 
temporary  targets. 

The  Gas  Gun  was  constructed  in  approximately  1977  to  test  rocket  motors  for  the  penetration  and 
physical  destruction  of  runways.  The  rockets  were  designed  to  detonate  an  explosive  charge  once 
the  fuze  and  supplementary  charge  penetrated  the  concrete  runway  surface.  These  tests  utilized  a 
variety  of  rockets.  These  rockets  either  contained  a  small  spotting  charge  consisting  of  50  grams 
of  PETN  and  a  fuze,  or  an  inert  rocket  (no  supplementary  charge)  with  a  fuze.  Based  on 
interviews  of  TSC  personnel,  a  total  of  64  rocket  motor  tests  were  conducted  at  this  area  of  the  J- 
3  Range.  Concrete  slabs  were  leaned  against  the  concrete  wall  down  range  and  monitored  for 
penetration  and  detonation  after  passing  through  the  slab.  Rockets  that  did  not  contain  either  the 
supplementary  charge  or  fuze  were  examined  after  passing  through  the  concrete  slab  to  confirm 
the  design  and  performance  of  the  rocket  casing.  This  test  was  used  to  ensure  that  the  fuze  and 
supplementary  charge  would  pass  through  the  concrete  slab  prior  to  detonation  to  use  its  full 
kinetic  energy  to  damage  the  runway  structure.  All  of  these  rockets  were  prepared  and  loaded 
off-site  and  delivered  to  J-3  Range  for  testing.  Prior  to  the  testing  operations,  the  munitions  were 
stored  in  the  explosives  storage  bunker  and  logged-in  based  on  receipt  and  removal  for 
detonation/testing. 

Under  the  original  testing  design,  the  rockets  did  contain  a  small  explosive  charge  detonated 
within  the  Gas  Gun  housing  to  propel  it  down  range  into  the  concrete  targets.  The  Gas  Gun  was 
later  modified  for  use  as  a  reverse  ballistic  testing  instrument.  This  involved  mounting  the  fuze  to 
a  fixed  structure  down  range  and  extending  telemetry  wires  from  the  fuze  south  to  the  instrument 
trailer.  The  Gas  Gun  then  projected  a  small  concrete  block  at  the  fuze  to  gather  detailed 
information  on  the  performance  of  the  fuze.  The  reverse  ballistic  test  utilized  compressed  helium 
to  launch  the  concrete  projectile  downrange  at  the  fuze.  The  compressor  and  gases  are  located  in 
the  rear  of  the  Gas  Gun  mount. 
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4.6.3  Materials  Used 

The  howitzers  used  to  fire  from  the  original  gun  mount  (1973  to  1977)  used  propellant  to  project 
the  munition  downrange.  Beginning  some  time  around  1977  the  use  of  this  gun  mount  was 
discontinued  and  the  16-inch  gun  barrel  was  installed  at  the  current  Gas  Gun  location.  This  gun 
barrel  used  smokeless  powder  to  propel  the  rocket  motor  downrange.  The  quantity  of  powder 
used  to  propel  the  rocket  motor  downrange  varied  between  2  to  15  pounds  (IMR4598,  smokeless 
powder).  During  some  of  these  tests  the  rocket  motor  did  contain  a  supplementary  charge 
consisting  of  50  grams  of  PETN,  as  a  spot  charge  to  confirm  that  the  detonation  would  occur  after 
completely  penetrating  the  concrete  slab. 

Subsequently,  the  Gas  Gun  was  modified  to  propel  200-  to  300-pound  concrete  blocks  downrange 
at  stationary  penetrator  fuze  (inert).  During  these  tests,  a  20-pound  charge  of  gunpowder  was 
used  to  propel  the  concrete  block.  Finally,  the  use  of  gunpowder  was  discontinued  and  a 
compressor  with  helium  was  used  to  propel  the  concrete  block  downrange  at  the  inert  test  fuze. 

4.6.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  by  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  No  process  water  or  contact  cooling  water  was  generated 
by  these  test  operations. 

Solid  Waste.  Solid  waste  was  generated  by  these  tests  including  concrete  debris  (target  concrete 
slabs)  and  metal  scrap  from  detonated  test  munitions.  All  of  the  explosives  charge  contained 
within  the  test  munitions,  when  present,  was  detonated  upon  impact  with  the  target.  There  were 
no  known  duds  identified  during  the  review  of  TSC  documents  or  identified  by  former  and 
current  TSC  personnel.  The  residual  fuze  and  casing  of  the  test  munitions  were  collected  for 
examination  following  the  detonation.  It  is  believed  that  the  scrap  metal  and  concrete  debris  were 
disposed  of  on-site  within  the  scrap  area  immediately  east  of  the  Warhead  Test  Range  (Figure  4- 
5). 

Explosive/Hazardous  Waste.  Small  amounts  of  used  propellant  or  gun  powder  may  have 
remained  following  these  tests.  Any  materials  no  longer  acceptable  for  use  in  future  testing 
would  have  been  detonated  immediately  on-site  in  the  detonation  area,  or  would  have  been  held 
in  the  explosive  waste  storage  bunker  for  future  detonation  on-site  or  by  EOD  off-site. 

Air  Emissions.  No  significant  air  emissions  resulted  from  operations  conducted  in  this  area. 

4.6.5  Releases 

No  releases  are  known  to  have  occurred  at  the  firing  points  or  target  areas. 
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4.6.6     Potential  Concerns 

Based  on  the  small  number  of  test  rounds  fired  from  the  gun  mount  and  Gas  Gun  pad  (64),  there 
are  no  potential  concerns  in  this  area  of  the  Site. 

4.7     Warhead  Test  Firing  Range 

4.7.1      Building/Physical  Description 

The  warhead  test  firing  range  is  an  area  immediately  northeast  of  the  Gas  Gun  and  was  used  for 
the  testing  and  development  of  the  sensor  fuzed  weapon  (SFW)  munition.  This  munition  is  an 
explosively  formed  projectile  used  to  pierce  through  armor  plating.  This  can  be  launched  either 
from  the  ground  or  from  the  air  and  will  overfly,  detect  and  fire  upon  a  heavily  armored  target. 
There  is  no  explosive  charge  that  detonates  upon  impact  with  the  target,  but  instead  a  physical 
and  thermal  reaction  occurs  within  the  armored  vehicle  leaving  it  disabled. 

The  warhead  testing  structure  consists  of  a  concrete  flightline  approximately  175  feet  in  length 
and  1 1  feet  wide  from  which  the  warhead  travels  along.  The  detonation  used  to  propel  the 
munition  down  the  flightline  and  shape  the  warhead  is  originated  in  a  concrete  block  building 
located  at  the  southern  most  end  of  the  flightline.  This  building  is  made  up  of  4  foot  by  4-foot 
concrete  blocks  on  three  sides  and  a  2-inch  steel  plate  roof  to  contain  the  explosive  detonation 
and  direct  the  energy  downrange  (Figure  4-5).  Additional  concrete  blocks  and  a  steel  plate  are 
located  immediately  south  of  the  block  building  to  provide  additional  protection  to  TSC 
personnel  during  the  preparation  of  the  test  system  and  the  test  operation.  All  personnel  are 
located  within  the  instrumentation  trailer  during  the  test  operations,  approximately  100  feet 
southwest  of  the  warhead  testing  area.  Armor  targets  are  placed  along  the  flightline  and  may 
extend  out  to  a  distance  of  approximately  500  feet  down  range  in  the  direction  of  the  Impact 
Area. 

The  warhead  test  range  contained  flash  x-ray  stations  along  the  flightline  and  a  high  speed  Cordin 
camera  to  document  the  EFP  formation.  This  x-ray  station  is  a  steel-framed  structure  mounted  on 
rails  for  mobility  along  the  flightline.  This  steel  structure  has  several  tubes  that  are  aligned  along 
the  specific  flightline  of  the  munition.  X-ray  photos  are  taken  through  these  tubes  during  the  test 
munitions  flight  down  range.  The  Cordin  camera  is  located  in  a  mobile  building  immediately  east 
of  the  concrete  flightline.  A  pre-fabricated,  concrete  and  steel  plate  magazine  building  structure 
is  located  immediately  behind  the  concrete  detonation  building  and  secondary  containment  wall 
for  the  temporary  storage  of  the  EFP(s)  prior  to  testing. 

A  x-ray  building  did  once  exist  on  the  western  side  of  the  flightline,  however  this  structure  was 
removed  following  the  accidental  detonation  of  a  test  munition  within  the  structure.  A  new 
structure  was  relocated  to  the  rear  of  the  blasting  chamber  with  an  additional  concrete  block  wall 
and  steel  plate  between  the  two  structures  as  added  protection. 
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4.7.2     Processes/Test  Performed 

The  EFP  munition  consists  of  a  steel  cylindrical  housing,  approximately  five  inches  in  diameter 
and  three  inches  in  length,  filled  with  a  high  explosive  charge  (TSC,  1998).  This  charge  may 
consist  of  either  Octol  or  a  PBX,  both  of  which  contain  high  concentrations  of  HMX,  TNT  and 
other  miscellaneous  compounds.  The  typical  charge  is  2.2  pounds.  One  end  of  the  warhead  is 
made  up  of  a  liner  either  made  of  copper  or  tantalum,  which  is  formed  into  an  EFP  projectile 
when  the  explosive  charge  is  detonated.  This  warhead  takes  on  the  shape  of  a  large  teardrop  with 
the  large  bulb  in  the  rear  of  the  EFP. 

Tests  were  conducted  at  the  warhead  testing  range  to  evaluate  different  types  of  EFPs  consisting 
of  different  liner  materials  and  thicknesses,  various  weights  and  concentrations  of  explosive 
charges  within  the  warhead  and  the  infrared  detector  used  to  identify  and  track  a  target  based  on  a 
heat  source. 

The  warhead  test  is  performed  with  the  warhead  mounted  into  a  test  fixture  and  conducted  under 
static  or  dynamic  conditions.  Static  conditions  require  the  mounting  of  the  warhead  to  plywood 
blocks  to  hold  it  on  target,  while  the  dynamic  testing  involves  the  use  of  spin  fixtures  on  a 
rotating  drum.  This  spinning  mechanism  is  more  true  to  the  actual  launch  operations  of  the  total 
munition  as  these  are  thrown  and  released  in  pairs  either  from  a  ground-based  launch  or  released 
from  a  rocket  fired  from  a  jet.  Both  of  these  fixtures  maintain  the  alignment  with  the  armor  target 
typically  located  approximately  200  feet  downrange.  Some  tests  required  a  greater  distance  from 
the  target  of  up  to  500  feet.  The  armor  target  consists  of  one  or  more  rolled  homogeneous  armor 
plates.  An  additional  armor  target  plate  approximately  six  inches  in  thickness  is  placed  behind 
the  armor  target  to  stop  the  EFP  from  traveling  further  downrange.  Warheads  were  generally 
collected  down  range  after  detonation  for  examination  and.  at  times,  were  fired  into  box 
containers  filled  with  sand  or  polyethylene  foam  for  a  soft  capture  of  the  EFP. 

A  total  of  688  warhead  tests  were  conducted  at  J-3  between  January  1984  and  June  1997.  It  is 
unknown  how  many  of  these  warhead  tests  were  conducted  between  1979  and  1984.  However,  it 
is  known  that  the  program  was  in  its  infancy  in  the  early  1980's  and  did  not  involve  significant 
warhead  tests.  The  level  of  activity  under  this  program  picked  up  rapidly  beginning  in  1983  and 
continued  through  1997. 

As  stated  in  the  previous  section,  the  EFP  does  not  contain  a  supplementary  explosive  so  there  is 
no  explosive  detonation  caused  on  impact  or  after  penetration  of  the  armor  plate.  All  of  the 
reactions  are  either  physical  or  thermal  based  on  the  force  at  which  the  munition  passes  through 
the  target. 

During  the  interview  of  TSC  personnel  it  was  noted  that  there  was  a  single  occurrence  when  the 
munition  did  not  detonate  properly  within  the  concrete  block  house,  spreading  pieces  of  the 
bursting  charge  around  on  the  concrete  fiightline  and  adjacent  ground  surface.  Because  this 
situation  posed  a  safety  concern  to  the  workers,  the  residual  explosives  were  immediately 
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retrieved  and  consolidated  as  an  explosive  waste  for  proper  storage/disposal.  The  explosive  is  a 
dark  brown  color  making  it  easy  to  identify  on  the  ground  surface  for  recovery. 

4.7.3  Materials  Used 

The  early  castings  and  tests  of  the  SFW  from  1979  to  the  early  1980's  used  Composition  B 
explosives  consisting  of  approximately  60%  Royal  Dutch  Explosives  (RDX)  and  40%  TNT.  The 
SFW  was  then  modified  to  use  Octol  that  contained  a  mixture  of  HMX  (70%  to  80%)  and  TNT 
(20%  to  30%).  These  castings  were  used  until  the  early  1990's  when  TSC  began  using  PBX  and 
procured  a  hydraulic  press  to  fabricate  the  warheads,  thereby  minimizing  waste  generation  at  the 
Melt-Pour  Facility.  PBX  consist  of  approximately  90%  to  95%  HMX  and  the  remaining  5%  to 
10%  plastic  bonding  compounds. 

The  casting  itself  was  constructed  of  steel,  copper  and/or  tantalum.  There  was  no  lead  within  the 
munition  casting.  Other  materials  also  included  an  infrared  sensor  to  locate  the  target  and  an 
electronic  detonation  fuzz  to  detonate  the  bursting  charge  and  shape  the  munition. 

4.7.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  by  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  This  testing  process  generated  no  process  or  contact 
cooling  water. 

Solid  Waste.  Solid  waste  generated  at  the  warhead  testing  range  consisted  of  waste  4-inch  and  6- 
inch  thick  armor  plates  approximately  4  feet  square  in  size.  These  were  inspected  and  then 
disposed  of  on-site  at  the  scrap  yard  due  east  of  the  warhead  testing  range.  Residual  metal  debris 
from  the  former  warhead  was  also  generated  and  could  accumulate  on  the  surface  soil  in  the 
vicinity  of  the  200  foot  and  500  foot  target  area.  No  other  wastes  were  generated  by  this  testing 
facility. 

Explosive/Hazardous  Waste.  Small  amounts  of  propel lant  or  gun  powder  may  have  remained 
following  these  tests.  Any  materials  no  longer  acceptable  for  use  in  future  testing  would  have 
been  detonated  immediately  on-site  in  the  detonation  area,  or  would  have  been  held  in  the 
explosive  waste  storage  bunker  for  future  detonation  on-site  or  by  EOD  off-site 

Air  Emissions.  Explosives  were  emitted  by  the  detonation  of  the  bursting  charge  in  the  EFP.  No 
other  air  emissions  were  generated  by  the  warhead  tests. 

4.7.5  Releases 

One  release  is  known  to  have  occurred  at  the  Site.  The  EFP  munition  did  not  detonate  properly 
within  the  concrete  blockhouse,  spreading  pieces  of  the  bursting  charge  around  on  the  flightline 
and  adjacent  ground  surface.  The  residual  explosives  were  immediately  collected  for  disposal  as 
an  explosive  waste. 
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4.7.6     Potential  Concerns 

An  explosive  bursting  charge  was  detonated  within  the  concrete  block  building  to  propel  the 
munition  downrange  and  provide  the  energy  to  transform  it  into  an  armor-piercing  munition. 
Residual  explosives  may  exist  immediately  downrange  of  the  concrete  box  (one  side  opened 
downrange  towards  the  Impact  Area)  on  the  concrete  pad  and  the  surface  soils  adjacent  to  the 
pad. 

Potential  concerns  at  the  former  warhead  testing  range  may  include  the  presence  of  explosives 
residual  in  the  surface  soil  immediately  downrange  from  the  detonation  chamber  and  the 
accumulation  of  casing  residuals  in  the  surface  soil  at  the  two  target  areas. 

4.8    Giant  Patriot  Testing  Area 

4.8.1  Building/Physical  Description 

The  Giant  Patriot  Testing  Area  is  located  near  the  middle  of  the  Site,  northeast  of  the  Warhead 
testing  range,  along  the  eastern  boundary  (Figures  4-5  and  2-3).  This  test  area  consisted  of  an 
approximately  10- foot  deep  depression,  with  soil  berms  on  three  sides.  The  working  area  within 
the  depression  is  estimated  to  be  approximately  20  feet  by  20  feet. 

4.8.2  Processes/Test  Performed 

The  area  was  used  to  conduct  a  qualification  program  of  the  self-destruct  system  for  the 
Minuteman  1  Missile.  Site  personnel  indicated  that  the  testing  likely  occurred  over  a  few  month 
period  in  the  early  1970s.  The  goal  of  the  program  was  to  demonstrate  that  the  missile's  abort 
mechanism  was  functional.  The  self-destruct  warhead  located  at  the  rear  of  the  missile  had  to  be 
able  to  penetrate  all  barriers  between  first  and  third  stages  of  the  missile  and  initiate  third  stage 
detonation. 

A  mock  up  of  the  missile  components  present  between  the  first  and  third  stage  was  devised  by 
lining  up  a  series  of  small  panels  that  represented  all  the  various  materials  located  between  the 
first  and  third  stages.  The  mock  up  was  placed  on  a  wooden  platform  located  approximately  four 
feet  above  the  ground  at  the  bottom  of  the  depression.  The  series  began  with  the  warhead  (shaped 
charge)  and  ended  with  the  third  stage  target,  which  was  a  large  amount  of  bare  explosive, 
followed  by  a  witness  plate.  The  shaped  charge  (warhead)  used  was  provided  by  the  government. 
The  third  stage  explosive  was  the  same  material  that  was  present  in  the  actual  missile.  Site 
personnel  indicated  that  the  third-stage  material  was  possibly  TNT  or  Comp  B.  The  first  time  the 
test  was  run,  a  block  of  80  pounds  of  high  explosive  was  used.  In  tests  that  followed,  the  amount 
of  explosive  used  was  reduced  to  40  pounds,  due  to  noise  concerns.  The  high  explosive  block 
was  cut  up  and  prepared  by  Hesse-Eastern  for  TSC  under  contract  to  TSC.  The  explosive  cutting 
was  done  by  Hesse-Eastern  on  J- 1  range. 
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The  wooden  test  stand  was  destroyed  during  each  test.  Debris  from  each  test  was  picked  up 
before  the  next  test  was  set  up.  Debris  included  the  remains  of  the  panels,  which  were  collected 
for  analysis;  and  scrap  wood  and  metal  that  were  taken  to  the  Base  landfill.  No  low-order 
initiations  or  misfires  were  recalled  by  TSC  personnel  interviewed.  This  test  was  conducted  on  a 
daily  basis  for  a  few  months.  Two  tests  per  day  were  conducted  except  on  Mondays  and  Fridays 
when  one  test  was  run  per  day.  A  total  of  eight  firings  per  week  for  a  period  of  three  to  four 
months  was  estimated  to  result  in  approximately  50  to  60  firings  over  the  duration  of  the 
program. 

The  program  was  conducted  before  the  500-foot  warhead  test  range  was  constructed.  The  general 
area  is  believed  to  be  approximately  40-feet  northeast  of  the  warhead  test  concrete  pad  (see 
Figure  4-5).  Soil  in  the  area  may  have  been  redistributed  in  the  general  vicinity  when  the  test 
program  was  over  and  the  warhead  firing  range  was  extended  to  500  feet. 

4.8.3  Materials  Used 

This  operation  used  shaped  charges;  blocks  of  high  explosives;  and  the  various  panels,  composed 
of  metal  sheets  and  circuit  boards.  These  materials  were  assembled  in  a  prescribed  series  on  a 
wooden  platform. 

4.8.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  by  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  This  testing  program  did  not  result  in  the  generation  of 
any  process  or  cooling  water. 

Solid  Waste.  Solid  waste  resulting  from  this  testing  consisted  of  wood  debris  that  was  disposed 
of  at  the  Base  landfill.  Due  to  the  classified  nature  of  testing  being  conducted,  it  is  assumed  that 
the  damaged  panels  were  collected  and  shipped  to  Wilmington  for  evaluation  and  disposed  as  a 
classified  material  in  accordance  with  DoD  regulations. 

Explosive/Hazardous  Waste.  The  explosive  charge  used  to  propel  the  warhead  and  the  third 
stage  explosive  were  burned  upon  detonation. 

Air  Emissions.  Air  emissions  of  burned  explosives  were  present  during  the  running  of  these  tests 
due  to  the  detonation  of  the  warhead  charge  and  explosive  charge  in  the  third  stage  rocket.  It  is 
believed  that  no  significant  air  emissions  resulted  from  these  operations. 

4.8.5  Releases 

There  is  no  known  documentation  of  any  low-order  initiations  occurring  at  the  warhead  firing 
point  or  third  stage  target. 


Harding  Lawson  Associates 

q:\w2mfg\textron\j3\104E  SUBMIT_J1J3  49492/07 

4-23 


Confidential  Conjpany  Private 

SECTION  4 


4.8.6     Potential  Concerns 

The  potential  exists  for  explosives  residual  within  the  surface  soil  in  the  Giant  Patriot  testing  area 
due  detonation  of  both  the  warheads  and  third  stage  target  explosives. 

4.9    Demolition  Area 

4.9.1  Building/Physical  Description 

The  Demolition  Area  is  located  in  the  central  portion  of  J-3  west  of  the  Warhead  Test  Area  and 
north  of  the  Gas  Gun  Area  (Figure  4-5).  The  Demolition  Area  consists  of  the  north  (back)  side  of 
the  concrete  targets  for  the  former  Artillery  Range  Area  (see  Section  4.5)  and  the  burn  box. 
These  targets  consist  of  two  sections  of  reinforced  concrete.  The  eastern  target  (Target  No.  1)  is 
1 1  feet  above  grade  and  59  feet  long.  The  western  target  (Target  No.  2)  is  9  feet  above  grade  and 
139  feet  long.  A  former  unlined  detonation  pit  is  located  immediately  adjacent  to  the  north  side 
of  Target  No.  1.  At  the  time  of  HLA's  site  inspection  in  January  2000,  this  pit  was  filled  with 
standing  water.  The  former  burn  box  was  located  approximately  30  feet  south  of  the  middle  of 
Target  No.  2  (see  Figure  4-5).  This  burn  box  was  an  approximately  4-foot  cube  constructed  of 
heavy-gauge  steel  grates  on  all  sides.  A  shallow  metal  pan  was  located  on  the  bottom  of  the  burn 
box,  which  sat  atop  a  concrete  pad.  The  burn  box  was  removed  in  the  summer/fall  1999 
timeframe. 

4.9.2  Processes/Test  Performed 

The  south  sides  of  the  concrete  walls  were  used  as  targets  for  munitions  testing  (see  Section  4.5). 
On  the  north  side  of  these  targets,  various  munitions,  excess  and/or  off-spec  propellants,  and 
explosive  wastes  were  either  burned/detonated  in  the  detonation  pit,  burned  within  the  burn  box, 
or  placed  immediately  behind  (north  of)  the  concrete  wall  and  burned.  When  necessary,  diesel 
fuel  was  used  to  accelerate  the  burning  of  these  materials.  In  addition,  "cook-off"  testing  of 
various  munitions  was  conducted  within  the  burn  box.  Cook-off  testing  involved  determining 
how  various  munitions  (and  their  packaging)  would  act  under  extreme  temperature  conditions 
(e.g.,  how  long  would  it  take  for  specific  munitions  to  detonate  and  at  what  temperature). 
Munitions  were  placed  within  the  burn  box  with  ignitable  materials  including  excess/waste 
propellant  and  various  other  burnable  debris  (wood)  and  set  on  fire  with  fuel  or  gasoline.  When 
these  tests  were  complete,  any  remaining  unexploded  debris  would  be  destroyed  in  the  detonation 
pits.  AVCO  personnel  indicated  that  no  unburned  propellant  or  unexploded  munitions  were  ever 
left  in  the  burn  box  due  to  site  safety  concerns. 

4.9.3  Materials  Used 

Various  explosive  materials  used  at  J-3  were  detonated/burned  within  the  detonation  pit,  burn 
box,  or  behind  the  concrete  wall.  These  materials  included  various  excess  and/or  off-spec 
propellants,  munitions,  detonators,  fuzes,  and  initiators. 
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4.9.4  Wastes  Generated 

Wastewater.  No  wastewater  is  known  to  have  been  generated  as  a  result  of  operations  within  the 
Demolition  Area.  However,  at  the  time  of  HLA's  site  inspection,  the  unlined  demolition  pit  was 
filled  with  standing  rainwater. 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  is  known  to  have 
been  generated  within  the  Demolition  Area. 

Solid  Waste.  No  solid  waste  is  known  to  have  been  generated  within  the  Demolition  Area. 

Explosive/Hazardous  Waste.  The  only  known  explosive  waste  generated  within  the  Demolition 
Area  included  un-detonated  munitions/explosives  remaining  after  "cook-off  tests"  were 
conducted.  These  wastes  were  either  burned/detonated  in  place  using  C4  or  plastic  explosives,  or 
stored  within  the  explosive  waste  storage  bunker  for  later  burning/detonation  in  the  burn  box, 
detonation  pit,  or  USAF  EOD  personnel. 

Various  explosive  wastes  generated  at  J-3  were  burned/detonated  within  the  Demolition  Area. 
These  wastes  included  paper  filters  from  the  explosive  wastewater  filtration  conducted  at  the 
Loading  Building,  and  protective  clothing  worn  by  Loading  Building  personnel,  was  also  burned 
within  the  burn  box. 

Explosive  materials  from  TSC  Wilmington.  MA  were  also  transported  to  J-3  for 
burning/detonation  within  the  detonation  pit  or  burn  box.  These  materials  included:  propellant, 
detonators,  rocket  motors,  smokeless  powder,  and  20mm  powder.  These  materials  were 
separated  into  solid  and  paper  wastes.  Solid  materials  were  detonated  in  the  detonation  pit,  and 
paper  materials  were  burned  in  the  burn  box.  In  some  instances  these  materials  were  stored 
within  the  explosive  waste  storage  bunker  and  later  burned  by  USAF  EOD  personnel  at  Demo 
Area  1.  Explosive  materials  originating  from  Wilmington  were  stored  in  Wilmington  until  a 
sufficient  quantity  accumulated.  A  truck  carrying  these  materials  transported  them  to  J-3 
approximately  twice  per  year.  AVCO  personnel  indicated  there  was  also  a  one-time  burn  of 
magnesium  associated  with  classified  decoys  (chaff).  This  magnesium  was  burned  on  trays  in  the 
area  of  the  burn  box  and  detonation  pit.  AVCO  personnel  also  indicated  that  rocket  motors  (from 
Wilmington)  were  sometimes  detonated  in  the  detonation  pit. 

Air  Emissions.  The  only  air  emissions  generated  within  the  Demolition  Area  resulted  from  the 
burning  and  detonation  of  explosive  wastes.  It  is  believed  that  no  significant  air  emissions 
resulted  from  these  operations. 

4.9.5  Releases 

No  known  releases  occurred  at  the  Demo  Area. 


Harding  Lawson  Associates 

q:\w2mfg\textron\j3\104E  SUBMITJ1J3  49492/07 

4-25 


Confidential  Company  Private 

SECTION  4 


4.9.6     Potential  Concerns 

Due  to  the  nature  of  activities  conducted  within  the  unlined  demolition  pit,  burn  box,  and  area 
immediately  behind  (north  of)  the  concrete  targets,  the  Demolition  Area  is  considered  a  potential 
release  site  for  explosives,  petroleum  products  (diesel  fuel),  and  metals.  Because  the  demolition 
pit  is  unlined  and  rainwater  collects  there,  a  potential  for  explosives  and  other  residuals  to  be 
present  in  the  subsurface  exists. 

4.10  J-3-5  Explosive  Storage  Bunkers  (#4597) 

4.10.1  Building/Physical  Description 

The  explosives  storage  bunkers  are  located  north  of  the  center  of  the  J-3  range,  approximately 
1,250  feet  west  of  Greenway  Road  (Figure  2-3).  This  explosive  storage  magazine  facility  is 
comprised  of  four  ammunition  storage  bunkers  located  within  a  fenced  compound  (Figure  4-6). 
These  four  bunkers,  which  together  enclose  a  total  of  seven  segregated  cells,  provided  storage  of 
high  explosive,  propellant  and  fuzed  ammunition,  and  were  approved  for  storage  of  classified 
material.  The  facility  was  secured  by  high  security  locks  and  an  alarm  system.  There  are  no  floor 
drains  or  water  sources  in  any  of  the  bunkers. 

Each  bunker  was  constructed  in  conformance  with  applicable  state  and  federal  regulations.  The 
original  explosives  storage  bunker.  Building  J-3-5,  was  constructed  sometime  prior  to  1977  to 
store  warhead  explosives.  This  above-ground  magazine  is  comprised  of  four  cast-in-place 
concrete  cells  measuring  6x8  feet  (cells  1  through  3)  and  10  x  12  feet  (cell  4).  Buildings  J-3-5A, 
J-3-5B,  and  J-3-5C  were  constructed  during  the  early  1980s.  Building  J-3-5A  is  a  buried  steel 
arch  and  reinforced  concrete  bunker  that  measures  20  x  40  feet.  Buildings  J-3-5B  and  J-3-5C  are 
above-ground,  pre-cast  concrete  magazines  that  each  measure  10  x  10  feet. 

4.10.2  Processes/Test  Performed 

The  seven  ceils  within  the  four  bunkers  were  used  to  store  high  explosive,  propellant  and  fuzed 
ammunition.  Cell  1  (Building  J-3-5)  was  used  for  storage  of  bulk  high  explosives  such  as  Octol 
and  Comp  B.  Cell  2  (Building  J-3-5)  stored  ammunition  and  miscellaneous  explosive  loaded 
components,  and  could  also  store  classified  material.  Cell  3  (Building  J-3-5)  was  used  to  store 
components  and  submunitions.  Cell  4  (Building  J-3-5)  could  be  used  to  either  store  up  to 
5,000  lbs.  of  various  types  of  bulk  explosives,  or  up  to  15,000  lbs.  of  a  single  type  of  propellant. 
Building  J-3-5A  stored  large-caliber  ammunition,  and  could  also  be  used  to  store  classified 
material.  Building  J-3-5C  was  used  to  store  initiators. 

Building  J-3-5B,  a  waste  magazine,  was  used  to  store  scrap  to  be  destroyed,  material  brought 
from  TSC  Wilmington,  and  other  explosives  prior  to  burning  or  detonation.  Any  explosive  waste 
generated  at  J-3,  including  explosives  that  did  not  meet  specifications,  paper  filters  from  the 
Loading  Building,  cardboard  shipping  boxes,  detonators,  etc.,  was  stockpiled  within  this  bunker. 
Whenever  a  significant  quantity  of  explosive  waste  accumulated  in  the  bunker,  that  material 
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would  be  transported  to  the  demolition  area  (Figure  4-5)  to  be  burned  or  detonated  (see 
Section  4.9). 

Between  1969  and  1997,  one  to  two  times  per  year,  USAF's  EOD  unit  would  pick  up  any  waste 
remaining  in  Building  J-3-5B,  such  as  flares  and  propellant  bags.  The  EOD  would  typically  bring 
this  waste  to  Demo  Area  1  (Figure  2-1)  to  detonate  the  waste.  EOD  personnel  also  brought  some 
of  the  material  to  J-l,  to  the  eastern  side  of  the  40-foot  high  berm  located  at  the  end  of  the 
2.000-meter  range  (Figure  2-4). 

As  discussed  in  Sections  2.1  and  4.1,  eleven  DU  test  warheads  were  explosively  loaded  at  the  J-3- 
1  Building  between  December  1982  and  November  1984.  No  test  firing  of  the  DU  warheads  was 
ever  conducted  at  J-3.  Each  of  the  eleven  warheads  was  ultimately  shipped  to  the  TERA  test 
facility  in  Socorro,  New  Mexico.  These  DU  test  warheads  were  packed  for  shipment  in  their 
protective  casings  prior  to  and  during  temporary  storage  at  J-3.  No  information  is  available 
regarding  how  long  the  DU  test  warheads  were  stored  at  the  Site  prior  to  shipment.  Although  not 
documented,  it  is  possible  that  once  loaded,  the  DU  test  warheads  were  temporarily  stored  at  the 
explosives  storage  bunkers. 

4.10.3  Materials  Used 

The  explosives  storage  bunkers  were  used  exclusively  for  storage.  No  production,  assembly,  or 
other  processes  were  conducted  at  the  magazine.  Materials  stored  at  this  facility  included  bulk 
explosives  such  as  Octol  and  Comp  B,  ammunition,  submunitions.  miscellaneous  explosive- 
loaded  components,  propellant,  initiators,  classified  material,  and,  potentially,  DU  test  warheads. 

4.10.4  Wastes  Generated 

Wastewater.  No  drains,  sinks,  or  faucets  are  present  in  any  of  the  storage  bunkers.  No 
wastewater  was  generated  by  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  Because  no  processes  were  performed  at  the  magazine, 
no  process  or  cooling  water  was  generated. 

Solid  Waste.  Solid  waste  is  not  known  to  have  been  generated  within  the  Explosive  Storage 
Bunkers. 

Explosive/Hazardous  Waste.  Explosive  material  from  TSC  Wilmington,  and  other  explosives 
from  on-site  activities  were  temporarily  stored  in  Building  J-3-5B  prior  to  burning  or  detonation. 
These  materials  originating  from  TSC  Wilmington  included  detonators,  rocket  motors,  smokeless 
powder,  propellants,  and,  possibly,  20mm  powder. 

Air  Emissions.  No  air  emissions  were  generated  from  this  facility. 


Harding  Lawson  Associates 

q:\w2mfg\textron\j3\104E  SUBMITJ1J3  49492/07 

4-27 


Confidential  Company  Private 

SECTION  4 


4.10.5  Releases 

There  are  no  known  releases  associated  with  storage  operations  at  this  magazine. 

4.10.6  Potential  Concerns 

There  are  no  potential  environmental  concerns  associated  with  the  explosives  storage  bunkers. 

A  careful  log  of  all  stored  explosive  components  was  maintained  at  this  facility.  Each  delivery  of 
explosives  was  entered  into  a  logbook  and  was  assigned  a  unique  tag  number.  A  complete 
inventory  of  materials  was  performed  every  4  months.  No  floor  drains  are  present  in  any  of  the 
bunkers,  and  no  releases  are  known  to  have  occurred. 

4.11   M-60  Tank/MX  Shroud  Test  Area 

4.11.1  Building/Physical  Description 

This  area  includes  three  concrete  pads  located  in  the  northern  portion  of  the  J-3  range,  south  of 
the  X-Ray  Building  (Figure  4-7).  No  buildings  are  present  in  this  area.  An  old  M-60  tank  is 
parked  on  the  westernmost  pad,  and  used  generators  are  also  stored  in  this  area  (Figure  4-7). 

4.11.2  Processes/Test  Performed 

The  concrete  pads  were  the  location  of  a  one-time  Minuteman  1  Missile  shroud  test.  The  test  was 
performed  to  demonstrate  whether  the  shroud  could  be  removed  from  the  Minuteman  1  Missile 
while  in  mid-air.  The  test  involved  a  rocket  motor  encased  in  a  shroud,  propellant,  and  linear- 
shaped  charges.  When  the  charges  were  detonated,  the  shroud  came  off. 

The  concrete  pad  was  also  used  to  store  an  M-60  tank  when  not  in  use.  The  tank  was  used  both  at 
the  J-l  range  to  test  105mm  rounds,  and  at  the  gauntlet  area  to  test  warhead  sensors.  The  tank  is 
in  now  in  a  state  of  disrepair,  and  is  currently  parked  on  the  pad. 

4.11.3  Materials  Used 

As  summarized  above,  materials  used  during  the  Minuteman  1  Missile  shroud  test  included  a 
shrouded  rocket  motor,  propellant,  and  explosive  charges. 

4.11.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  as  a  result  of  operations  conducted  in  this  area. 

Process  and  Contact  Cooling  Water.  No  processes  were  performed  in  this  area  that  would  have 
generated  process  or  cooling  water. 
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Solid  Waste.  No  solid  waste  is  known  to  have  resulted  from  operations  in  this  area. 

Explosive/Hazardous  Waste.  Explosive  waste  resulting  from  the  Minuteman  1  Missile  shroud 
test  was  most  likely  handled  in  the  same  manner  in  which  other  explosive  waste  from  the  J-3 
range  was  handled.  Explosive  waste  was  typically  stored  at  the  Explosives  Storage  Bunkers  prior 
to  detonation  by  EOD  or  by  AVCO  personnel  (see  Section  4.10). 

Air  Emissions.  There  were  no  air  emissions  associated  with  the  one-time  test  conducted  in  this 
area. 

4.11.5  Releases 

The  M-60  tank  parked  on  the  concrete  pad  has  leaked  gear  oil  in  the  past,  as  evidenced  by  visual 
staining  of  the  concrete  pad.  There  are  no  known  releases  associated  with  the  MX  shroud  test. 

4.11.6  Potential  Concerns 

The  release  of  oil  from  the  parked  M-60  tank  is  one  potential  concern. 
4.12  J-3-6  Ordnance  Assembly/X-Ray  Building  (#4698) 

4.12.1   Building/Physical  Description 

The  Ordnance  Assembly/X-ray  Building  is  located  in  the  northern  portion  of  the  Site,  south  of  the 
Gauntlet  area  (Figure  2-3).  The  building  is  a  one-story  wood-frame  and  concrete  structure  on  a 
concrete  slab  (Figure  4-7)  constructed  in  1983.  The  building  has  a  number  of  massive  concrete 
walls  that  isolate  the  ordnance  assembly  and  service  areas.  The  non-explosive  use  side  of  the 
building  houses  rooms  1  and  1A.  Room  1  is  an  office  area  and  Room  1A  is  a  darkroom.  This 
portion  of  the  building  also  includes  a  storage  closet,  bathroom,  and  a  mechanical  room.  The 
explosives-use  portion  of  the  building  was  designed  to  allow  the  safe  performance  of 
hazardous/explosive  operations.  Room  2  and  2A  are  ordnance  assembly  rooms,  while  Room  3 
houses  the  x-ray  control  room.  Room  4  contains  x-ray  equipment. 

The  building  utilizes  a  fuel  oil-fired  boiler  for  production  of  heat  and  hot  water.  There  was  a 
1,000-gallon  fiberglass  UST  previously  located  near  the  southwestern  corner  of  the  building. 
This  UST  was  removed  in  June  1991.  Tank  removal  documentation  does  not  suggest  leakage 
from  the  tank  was  apparent  during  the  removal  operation.  A  275-gallon  AST,  located  in  a 
containment  shed  attached  to  the  building,  is  currently  used  for  heating  oil  storage.  Visual 
observation  of  this  shed  did  not  reveal  evidence  of  fuel  oil  leakage  or  release. 


Harding  Lawson  Associates 

q:\w2mfg\textron\j3\104E  SUBM1TJ1J3  49492/07 

4-29 


Confidential  Company  Private 

SECTION  4 


4.12.2  Processes/Test  Performed 

The  Ordnance  Assembly/X-ray  Building  was  used  to  perform  the  following  operations:  assembly 
of  munitions  and  ordnance  systems,  x-ray  inspection  of  ordnance  components  and  systems,  mass 
property  measurement  of  ordnance  components  and  systems,  and  developing  x-ray  films. 

The  darkroom  in  this  building  was  used  for  processing  radiographic  films,  processing  x-rays,  and 
evaluating  x-rays.  Each  warhead  unit  prepared  at  the  Loading  Building  was  x-rayed  for  porosity 
to  ensure  that  the  explosive  did  not  contain  voids.  The  x-ray  room  was  also  used  to  develop  flash 
x-rays  taken  at  the  warhead  testing  range  to  evaluate  warheads  during  flight.  The  x-ray 
developing  room  had  sinks  and  floor  drains  that  discharged  to  the  septic  system  located  south  of 
the  building. 

Ordnance  components  were  also  brought  to  the  building  and  assembled  into  complete  units.  No 
raw  or  exposed  high  explosive  compositions  were  allowed  into  this  building.  Following  the 
completion  of  assembly  and/or  evaluation  procedures,  the  ordnance  and  munitions  handled  in  this 
building  were  transferred  to  the  explosives  storage  bunkers.  No  explosive  materials,  ordnance,  or 
munitions  were  stored  in  this  building. 

4.12.3  Materials  Used 

Explosives.  The  explosives  used  during  assembly  operations  in  this  building  were  prepared  in 
the  Loading  Building  or  were  supplied  from  off-site  sources.  No  raw  or  exposed  high  explosives 
were  allowed  in  this  building. 

Photo  Processing  Chemicals.  Photo-processing  chemicals  were  used  in  the  developing  of  x-rays 
in  the  darkroom  of  this  building. 

Acetone.  Acetone  was  used  to  clean  equipment,  bench  tops,  and  floors  as  necessary  at  the  end  of 
each  workday.  The  acetone  was  used  to  wet  paper  toweling  and  rags  that  were  used  to  clean 
surfaces.  The  acetone  was  stored  in  the  flammable  storage  shed  in  '/i-pint  containers  and  these 
containers  were  brought  to  this  building  as  needed.  The  waste  paper  and  rags  with  acetone 
residuals  were  transported  to  the  waste  explosive  storage  bunker. 

4.12.4  Wastes  Generated 

Wastewater.  All  wastewater  discharges  from  this  building  entered  the  septic  system.  These 
discharges  included  floor  drains,  photo-processing  sinks,  photo-processing  rinse  water,  slop  sink, 
bathroom  sink,  toilet,  and  shower. 

X-ray/Developing  Process  Water.  The  photo-development  tank  drained  into  the  septic  system. 
Originally,  the  floor  drain  located  in  the  darkroom  also  went  to  septic  system.  The  darkroom 
floor  drain  was  open  from  1979-1993.  During  this  time,  the  drain  was  used  for  floor  washing. 
This  drain  was  temporarily  plugged  in  1993,  and  following  a  site  audit,  the  drain  was  filled  with 
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concrete  in  1996.  There  were  no  known  releases  of  photo-processing  or  other  chemicals  down 
this  drain. 

Solid  Waste.  Solid  waste  potentially  generated  at  this  building  might  have  included  paper  waste 
resulting  from  its  use  as  office  area,  bathroom,  and  darkroom. 

Explosive/Hazardous  Waste.  Explosive  waste  from  operations  in  this  building  may  have 
included  explosive-contaminated  chemical  wipes,  rags,  and  paper  towels.  Acetone-moistened 
rags  and  paper  towels  were  sometimes  used  to  clean  equipment  used  for  handling  explosives, 
machinery,  bench  tops,  and  floors.  The  acetone  on  these  rags/paper  was  allowed  to  evaporate  and 
rags/paper  went  to  the  waste  magazine.  These  rags  and  paper  towels  were  collected  in  the 
explosives  waste  magazine  and  were  burned  in  the  burn  box  located  behind  concrete  targets  (see 
Section  4.9)  when  a  sufficient  quantity  accumulated. 

Air  Emissions.  There  were  no  air  emissions  associated  with  the  operations  conducted  in  this 
building. 

4.12.5  Releases 

No  releases  are  known  to  have  occurred. 

4.12.6  Potential  Concerns 

Rinse  waters  from  photo-processing  operations  discharged  directly  to  the  septic  system  of  this 
building  which  may  have  impacted  the  surrounding  subsurface  soil. 

4.13  J-3-7  Environmental  Test/Assembly  Building  (#4699) 

4.13.1   Building/Physical  Description 

The  Environmental  Test/Assembly  Building  is  located  in  the  northern  portion  of  the  site  (Figure 
2-3).  This  building  is  a  small,  single-story,  wood-frame-on-concrete-slab  structure,  with  heavy 
concrete  interior  walls  that  were  designed  to  isolate  areas  used  for  ordnance  assembly  (Figure  4- 
7).  The  Environmental  Building  contained  shaker  and  temperature  chambers.  There  are  no  water 
source  or  floor  drains  in  this  building. 

The  building  originally  used  a  500-gallon  UST  located  adjacent  to  the  slab  in  the  rear  potion  of 
the  building,  this  UST  was  decommissioned  and  removed  in  1991.  The  building  now  uses  an 
AST  located  inside  the  building.  Mechanical  systems  in  the  building  include  an  oil-fired  boiler 
and  a  water  pump  used  to  supply  water  to  the  adjacent  Ordnance  Assembly/X-ray  Building. 
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4.13.2  Processes/Tests  Performed 

This  building  was  used  to  conduct  the  following  operations:  environmental  testing  of  ammunition 
and  ordnance  devices;  ballistic  testing  of  20,  30.  and  40mm  ammunition;  temperature 
conditioning  of  ammunition  for  environmental  and  ballistic  testing;  auxiliary  ordnance  assembly; 
and  range  support. 

The  ballistic  testing  was  conducted  from  the  western  portion  of  the  building.  Rounds  were  fired 
north  toward  the  Gauntlet  Area.  The  rounds  were  captured  in  a  plywood  box  containing  sand 
located  approximately  60  feet  north  of  the  building.  Rounds  were  retrieved  after  firing.  In  the 
mid-1980s  this  box  structure  was  disassembled.  Site  personnel  indicated  that  no  rounds  were 
found  during  the  decommissioning  of  the  box.  The  sand  from  the  box  was  spread  on  the  ground 
in  the  general  area  of  the  box. 

4.13.3  Materials  Used 

Explosives.  The  explosives  used  during  assembly  operations  in  this  building  were  prepared  in 
the  Loading  Building  or  were  supplied  from  off-site  sources.  No  raw  or  exposed  high  explosives 
were  allowed  in  this  building. 

Acetone.  Acetone  was  used  to  clean  equipment,  bench  tops,  and  floors  as  necessary  at  the  end  of 
each  work  day.  The  acetone  was  used  to  moisten  paper  toweling  and  rags  that  were  used  to  clean 
surfaces.  The  acetone  was  stored  in  the  flammable  storage  shed  in  '/:-pint  containers  and  these 
containers  were  brought  to  this  building  as  needed.  The  waste  paper  and  rags  with  acetone 
residuals  were  transported  to  the  waste  explosive  storage  bunker. 

4.13.4  Wastes  Generated 

Wastewater.  This  building  contains  no  drains,  sinks,  or  faucets.  A  pump  located  in  this  building 
supplies  water  to  the  adjacent  building.  No  wastewater  is  generated  in  this  building. 

Solid  Waste.  Solid  waste  was  generated  at  this  area  of  the  Site  due  to  the  penetration  of  the  sand 
round  capture  box  and  the  collection  of  spent  rounds.  The  disposal  process  for  this  inert  metal 
and  wood  debris  is  unknown  at  this  time. 

Explosive/Hazardous  Waste.  Explosive  waste  from  operations  in  this  building  may  have 
included  explosive-contaminated  chemical  wipes,  rags,  and  paper  towels.  Acetone-moistened 
rags  and  paper  towels  were  sometimes  used  to  clean  equipment  used  for  handling  explosives, 
machinery,  bench  tops,  and  floors.  The  acetone  on  these  rags/paper  was  allowed  to  evaporate  and 
rags/paper  went  to  the  waste  magazine.  These  rags  and  paper  towels  were  collected  in  the 
explosives  waste  magazine  prior  to  disposal. 

Air  Emissions.  There  were  no  air  emissions  associated  with  the  operations  conducted  in  this 
building. 
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4.13.5  Releases 

There  are  no  known  releases  associated  with  the  operations  of  this  building. 

4.13.6  Potential  Concerns 

Small  caliber  round  firing  from  this  building  may  have  resulted  in  minor  accumulation  of 
explosives  or  metals  on  the  ground  surface  at  the  firing  point  or  in  the  sand  formerly  located  in 
the  round  capture  box. 

4.14  Gauntlet  Area 

4.14.1  Building/Physical  Description 

The  Gauntlet  Area  is  located  in  the  far  north  corner  of  J-3  (Figure  2-3).  The  area  consists  of  an 
80-foot  tower  building;  a  ground  level  control  building;  a  large,  level  sand-covered  area;  and,  a 
series  of  five,  tall  telephone-type  poles  located  on  each  side  of  the  sandy  area  (Figure  4-8).  In 
addition,  there  is  a  small  concrete  pad  located  southeast  of  the  tower  area,  and  a  set  of  large  nets 
suspended  from  vertical  poles  located  northeast  of  the  tower.  There  are  underground  electrical 
conduits  throughout  the  area  that  were  used  to  control,  observe,  and  evaluate  the  Gauntlet  Area 
testing  operations. 

Sometime  following  the  initial  construction  of  the  Gauntlet  Area,  it  was  realized  that  the  ground 
surface  in  the  area  between  the  poles  was  too  unstable  to  allow  vehicles  to  travel  through  it,  as 
was  required  by  testing  operations.  In  order  to  improve  the  accessibility  of  the  area  to  vehicle 
traffic,  the  area  was  overlain  with  geotextile  material  and  a  layer  of  drainage  sand  was  placed 
over  the  geotextile.  The  original  surface  of  the  Gauntlet  Area  is  therefore  several  feet  below  the 
existing  grade. 

The  tower  located  at  the  eastern  edge  of  the  Gauntlet  Area  used  an  electric  motor  to  launch  inert 
warheads  (skeet)  that  contained  small  spotting  charges  and/or  inert  sensory  equipment.  The  small 
concrete  building  at  the  base  of  the  tower  contains  electrical  control  equipment. 

TSC  staff  indicated  that  the  U.S.  Government  funded  the  construction  this  area  and  therefore 
owns  the  Gauntlet  Area  structures.  A  portion  of  this  testing  area  falls  outside  of  the  western 
boundary  of  the  J-3  Range. 

4.14.2  Processes/Test  Performed 

The  Gauntlet  Area  was  used  for  several  testing  operations  including  rocket  ground  launch  tests, 
projectile  ground  launch  tests,  launching  of  skeet  from  the  tower,  captive  flight  tests,  and 
altimeter  tests. 
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Rocket  Ground  Launch  Tests.  Rocket  ground  launch  tests  were  conducted  south  of  the  launch 
tower.  These  tests  involved  using  a  small  rocket  motor  to  vertically  launch  and  impart  a  spinning 
motion  to  an  inert  skeet.  The  apparatus  reached  a  height  of  approximately  120  feet,  fell  back  to 
the  ground,  and  was  recovered  after  the  test.  The  rocket  flight  was  photographed.  Some  tests 
included  the  addition  of  inert  skeets  to  the  rocket  motor.  These  skeets  were  launched  by 
explosive  bolts  when  the  rocket  neared  the  top  of  its  trajectory.  These  skeet  were  released  in  four 
directions  with  some  of  these  inert  skeets  entering  impact  area.  Approximately  43  of  these  tests 
were  conducted,  however  not  all  tests  involved  releasing  skeet. 

Projectile  Ground  Launch  Tests.  Projectile  ground  launch  tests  (also  called  WAM  launch  tests) 
involved  launching  inert  skeet  from  a  ground-level  position,  concrete  pad  gun  mount.  A  small 
gas  generator  (like  shotgun  shell)  was  used  to  launch  the  skeet.  The  skeet  were  generally  slow 
moving  and  contained  sensors,  electronic  components,  test  instrumentation  or  a  small  black 
powder  spotting  charge.  The  skeet  were  launched  from  approximately  300  feet  south  of  the 
Gauntlet  tower  and  flew  approximately  470  feet  north  (Figure  4-7  and  4-8).  A  set  of  nets, 
suspended  vertically  from  wooden  poles  located  at  the  extreme  northeast  corner  of  the  site,  were 
used  to  capture  the  skeets  in  flight.  On  other  occasions  the  skeets  were  allow  to  land  on  the 
ground  surface.  In  both  cases,  the  skeet  were  recovered  after  the  test.  The  tests  sometimes 
included  simulated  targets  or  operational  vehicles  located  at  ground  level  below  the  flight  path  of 
the  skeet  to  determine  if  sensory  equipment  in  the  skeet  could  detect  these  objects.  The  skeet's 
flight  was  photographed.  TSC  personnel  indicate  that  434  WAM  launch  tests  were  conducted 
using  spotting  charges  only. 

Tower  Launch  Test.  This  test  was  used  to  evaluate  the  sensitivity  of  sensors  used  in  SFWs. 
During  tower  launch  tests,  skeet  that  contained  instrumentation  and/or  spotting  charges  (but  no 
high  explosives)  were  launched  from  the  Gauntlet  tower,  into  a  net  located  across  the  sand 
covered  area,  approximately  300  feet  away.  The  skeets  were  launched  using  an  electrical  spin 
fixture  and  exploding  bolts.  Two  skeets  were  spun  out  simultaneously:  one  that  flew  toward  the 
net  (sensored)  and  one  that  went  in  the  opposite  direction  (dummy).  Both  skeets  were  recovered 
at  the  end  of  the  test.  The  test  skeet  traveled  over  the  sand  covered  area  that  contained 
operational  vehicles,  target  simulators,  or  potential  false  targets.  The  false  targets  consisted  of 
high  explosive-containing  warheads  suspended  from  wires  between  the  poles  located  on  either 
side  of  the  area.  These  warheads  were  exploded  below  the  flight  path  of  the  skeet,  to  determine  if 
the  skeet  sensor  was  affected  by  the  warhead  explosions  (i.e.,  false  targets).  These  live  warhead 
explosions  were  not  contained  but  were  aimed  toward  the  ground  surface.  Site  personnel  indicate 
that  approximately  300  tower  launch  tests  were  conducted.  During  this  testing  approximately  60 
warheads  were  detonated  over  the  Gauntlet  Area. 

Captive  Flight  Tests.  During  this  type  of  test,  an  instrumented  test  fixture  was  attached  to  the 
underside  of  a  helicopter.  The  helicopter  then  flew  over  various  ground  surfaces,  operational 
vehicles,  and  target  simulators  to  test  and  develop  target  detection  devices.  No  explosives  were 
used  during  these  tests. 


Harding  Lawson  Associates 

q:\w2mfg\textron\j3\104E  SUBMITJ1J3  49492/07 

4-34 


Confidential  Company  Private 

SECTION  4 


Altimeter  Test.  Altimeter  testing  involved  a  balloon  used  to  lift  a  sensor  unit  to  an  approximate 
vertical  height  of  200  or  300  feet.  The  altimeter  was  connected  to  a  cable  attached  to  the  balloon. 
In  addition,  this  balloon  configuration  was  used  to  drop  pans  along  balloon  cable  to  the  ground. 
No  explosives  were  used  during  either  of  these  testing  procedures. 

4.14.3  Materials  Used 

Materials  used  in  this  area  include  rocket  motors,  skeet  projectiles  (both  sensored  and  dummy), 
high-explosive  warheads,  and  operational  vehicles. 

4.14.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  as  a  result  of  operations  in  Gauntlet  Area. 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  was  generated  as 
results  of  operations  in  the  Gauntlet  Area. 

Solid  Waste.  Skeet  housings  used  during  these  procedures  were  recovered  and  evaluated.  Metal 
fragments  from  the  projectile  fired  into  the  ground  were  also  generated  during  the  Gauntlet  tests. 
Trace  metal  fragments  from  the  warhead  projectile  were  impeded  in  the  ground. 

Explosive/Hazardous  Waste.  The  rocket  motor  used  solid  propellant  and  contained  trace 
explosive  residues  after  ignition.  Rocket  motor  bodies  were  not  destroyed  during  the  launch 
process  and  all  fired  rockets  were  recovered.  The  rocket  motor  bodies  were  collected  after 
launch.  Fired  rockets  contained  trace  amounts  of  explosive  residuals  and  were  wiped  cleaned 
with  acetone-moist  rags  to  remove  these  residues.  These  motors  were  then  certified  residue-free 
and  disposed  of  as  scrap  metal  or  transported  to  Wilmington  for  use  in  testing  there.  Trace 
amounts  of  propellant  or  gun  powder  may  have  remained  following  these  tests.  Any  materials  no 
longer  acceptable  for  use  in  future  testing  would  have  been  detonated  immediately  on-site  in  the 
detonation  area,  or  would  have  been  held  in  the  explosive  waste  storage  bunker  for  future 
detonation  on-site  or  by  EOD  off-site. 

Air  Emissions.  No  significant  emissions  resulted  from  the  rocket  motor  firing  and  warhead 
detonation. 

4.14.5  Releases 

There  is  no  known  documentation  of  any  releases  occurring  at  the  firing  points  or  target  areas. 

4.14.6  Potential  Concerns 

No  potential  concerns  are  anticipated  due  to  the  low  number  of  tests  conducted  in  this  area. 
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4.15  Scrap  Metal  and  Concrete  Debris  Area 

4.15.1  Building/Physical  Description 

The  scrap  metal  and  concrete  debris  disposal  area,  also  referred  to  as  the  Scrap  Area,  is  located  in 
the  eastern  central  portion  of  the  Site  adjacent  to  the  Site  boundary  (Figure  2-3).  This  is  a 
relatively  flat;  soil  covered  area  where  materials  are  stored  on  the  ground  surface  (Figure  4-5). 

4.15.2  Processes/Test  Performed 

The  ordnance  and  munitions  testing  operations  that  have  taken  place  at  J-3  have  produced  scrap 
metal  and  wood,  and  concrete  rubble  as  a  result  of  the  destructive  nature  of  these  tests.  Large 
concrete  blocks,  metal  sheets,  wooden  test  fixtures,  and  armor  plates  that  were  used  as  targets  or 
protective  barriers  deteriorated  over  the  course  of  use.  When  these  materials  were  no  longer 
functional,  some  of  them  were  placed  in  the  Scrap  Area.  The  Scrap  Area  was  also  used  to  store 
various  inoperative  or  damaged  metal  objects  awaiting  final  disposal. 

4.15.3  Materials  Used 

This  area  was  used  to  store  concrete  rubble  or  scrap  metal  materials.  No  liquid  or  hazardous 
materials  are  known  to  have  been  placed  or  stored  in  this  area.  No  subsurface  disposal  is  known 
to  have  occurred  in  this  area. 

4.15.4  Wastes  Generated 

Wastewater.  No  wastewater  was  generated  as  a  result  of  operations  conducted  in  this  area.  No 
liquid  materials  are  known  to  have  been  placed  or  stored  in  this  area. 

Process  and  Contact  Cooling  Water.  No  process  or  cooling  water  was  generated  as  a  result  of 
operations  conducted  in  this  area. 

Solid  Waste.  This  area  is  used  to  store  concrete  debris  and  scrap  metal  that  is  generated  by 
operations  on  other  portions  of  the  Site. 

Explosive/Hazardous  Waste.  No  explosive  or  hazardous  materials  are  known  to  have  been 
placed  or  stored  in  this  area. 

Air  Emissions.  No  air  emissions  are  known  to  have  resulted  from  the  operations  conducted  in 
this  area. 

4.15.5  Releases 

No  releases  are  known  to  have  occurred  in  this  area. 
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4.15.6  Potential  Concerns 

There  are  no  potential  concerns  in  this  area. 
4.16  J-l  Range 

4.16.1  Building/Physical  Description 

HLA  personnel  conducted  a  site  inspection  of  the  J-l  Range  on  January  26,  2000  (Figure  2-4). 
The  J-l  range  is  located  in  the  southeast  portion  of  the  Camp  Edwards  Training  Site,  northeast  of 
J-3  (see  Figure  2-1).  The  northwestern  end  of  J-l  extends  into  the  Camp  Edwards  impact  area.  A 
dirt  road  known  as  Tank  Alley,  runs  southeast/northwest  from  Greenway  Road  through  J-l  into 
the  impact  area.  With  the  exception  of  this  road,  most  of  J-l  was  overgrown  with  small  trees  and 
scrub  brush  at  the  time  of  the  site  inspection.  A  fire  break  near  the  northwestern  end  of  J-l  forms 
the  boundary  between  the  impact  area  and  J-  i . 

The  J-l  Range  consists  of  a  gravel  parking  area,  four  test  ranges  (100-meter,  150-meter,  1,000- 
meter,  and  2,000-meter),  and  several  earthen  safety  mounds.  The  safety  mounds  range  in  height 
from  15  feet  to  45  feet  and  in  length  from  approximately  25  feet  to  50  feet  (see  Figure  2-4).  Two 
of  these  mounds  parallel  each  other  and  straddle  both  the  1,000-meter  and  2.000  meter  ranges. 
These  mounds  have  concrete-lined  tunnels  cut  through  them  through  which  munitions  were  fired. 
These  tunnels  ensured  projectile  accuracy  and  contained  any  errant  projectile.  Each  of  the  ranges 
on  J-l  has  steel  knock-down  plates  placed  between  the  end  of  the  range  and  the  safety  mound. 
These  steel  plates  were  used  to  stop  or  direct  any  projectiles  (that  passed  through  the  target)  into 
the  ground  or  safety  mound.  Two  30-foot  telephone  poles  used  to  hang  targets  are  located  at  the 
northwestern  end.  of  the  1,000-  and  2.000-meter  ranges. 

No  structures  were  present  on  J-l  at  the  time  of  the  site  inspection.  Several  structures  were 
previously  located  along  the  southeast  portion  of  J-l,  adjacent  to  Greenway  Road  and  included 
two  instrumentation  bunkers,  four  storage  buildings,  and  a  temperature  conditioning  trailer 
(Figure  2-4).  This  trailer  was  used  to  cool  or  heat  propellant  to  a  desired  temperature  prior  to 
firing  to  determine  the  effects  of  various  temperatures  on  propellant  performance.  One  of  the 
other  buildings  (unknown  which  one)  was  used  to  store  munitions  to  be  used  that  particular  day. 
The  remaining  buildings  reportedly  stored  targetry,  spooled  cable,  and  miscellaneous  equipment. 

4.16.2  Processes/Test  Performed 

As  described  in  Section  2.2,  J-l  Range  has  been  used  to  conduct  developmental  testing  of 
munitions  since  the  1950s.  Munitions  reportedly  tested  in  the  1950s  and  1960s  include  4.2-  and 
8-inch  guns.  105mm,  81mm,  60mm,  20mm,  155mm  howitzer,  and  50  caliber.  This  testing 
included  inert  and  high  explosive  rounds;  however,  interviews  with  existing/former  TSC 
employees  indicated  the  majority  of  rounds  fired  were  inert  projectiles,  and  the  only  explosives 
used  were  associated  with  the  propellant  and  the  fuze  primers.  Prior  to  the  1950s,  J-l  was  a  rifle 
range  where  .30  caliber  ball  and  tracer  ammunition  was  the  only  ammunition  reportedly  used. 
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TSC  personnel  indicated  that  Hesse-Eastern  conducted  overpressure  tests  on  the  105mm  tank 
barrels  using  105mm  HEAT  munitions  and  sabot  rounds  between  1975  and  1980.  These 
munitions  were  fired  at  cloth  targets  located  down  the  range.  Prior  to  hitting  the  target,  these 
rounds  traveled  through  soil  berms  with  concrete-pipe  tunnels  and  steel  plates  placed  around  the 
tunnel  entrance  in  order  to  knock  down  munitions  (inert)  that  might  be  off  target.  AVCO  won  the 
contract  to  carry  on  this  testing  in  1979/1980,  and  continued  the  105mm  program  until  1986. 
TSC  personnel  indicated  that  more  than  99%  of  the  105mm  HEAT  rounds  fired  at  J-l  were  inert, 
with  the  exception  of  the  explosives  associated  with  the  propellant  and  fuze  primers.  The 
propellant  consisted  of  RDX  and  Octol.  TSC  personnel  also  indicated  that  the  projectiles  fired 
were  collected  to  conduct  performance  analyses  of  the  fuze  and  warhead.  Interview  results  also 
indicated  that  excess  propellant  was  burned  down  the  middle  of  the  road  that  runs  through  J-l 
(COE,  1999).  The  timeframe  and  frequency  of  this  propellant  burning  at  J-l  is  currently 
unknown. 

Table  4-1  provides  an  approximation  of  the  types  and  quantities  of  munitions  fired  at  J-l  by 
AVCO  between  1980  and  1986. 

Existing/former  TSC  employees  were  also  interviewed  in  1999  by  the  COE  during  preparation  of 
the  Ordnance  and  Explosives  Archives  Search  Report  for  MMR  (COE,  1999).  These  interviews 
indicated  two  other  types  of  testing  were  conducted  at  J-l.  The  first  was  a  two-day  test  of  40mm 
practice  grenades  to  determine  the  effects  of  firing  plastic-nosed  rounds  at  extremely  cold 
temperatures.  The  other  testing  involved  placing  munitions  (5.56mm,  7.62mm,  and  .45  caliber) 
in  a  burn  pit  and  setting  it  on  fire  to  determine  at  what  temperature  a  particular  round  would 
detonate  (cook-off  tests).  Fuel  and  waste  oil  was  used  to  initiate  the  test.  During  the  2000  HLA 
interview,  a  TSC  employee  indicated  cook-off  tests  were  conducted  in  the  burn  pit  at  J-3,  not  J-l. 
This  employee  was  unable  to  recall  when  these  tests  were  performed  or  how  many  tests  were 
conducted.  Additionally,  this  employee  stated  during  his  HLA  interview  that  he  believed  the 
steel-lined  pit  at  J-l  was  used  by  Atlantic  Research  to  burn  propellant  charges,  and  was  unaware 
of  AVCO/TSC  ever  using  this  pit,  or  contributing  munitions  burned  in  this  pit. 

A  former  steel-lined  pit  is  located  west  of  the  40-foot  mound  at  the  end  of  the  2,000-meter  range. 
This  pit  had  a  steel  floor  with  a  hole  in  the  middle,  three  steel-lined  walls,  and  was  open  on  the 
east  side.  This  pit  was  used  to  burn  excess  propellant.  unexploded  ordnance,  and  other 
miscellaneous  explosive  debris  (e.g.,  fuzes.  linings,  etc.).  Interviews  with  TSC  personnel 
indicated  this  pit  was  used  by  Atlantic  Research  and  that  to  the  best  of  their  knowledge,  was 
never  used  by  AVCO.  This  pit  was  demolished  in  1999  as  part  of  a  separate  investigation 
conducted  under  the  MCP  by  Ogden  Environmental.  The  soil  beneath  and  around  this  pit  was 
placed  in  55-gallon  drums  and  is  awaiting  off-site  disposal. 

Explosives  were  reportedly  burned/detonated  northeast  of  the  40-foot  mound  at  the  end  of  the 
2,000-meter  range.  This  area  is  located  within  the  impact  area  and  was  used  by  the  USAF  EOD 
unit  (see  Figure  2-4). 
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An  interview  with  a  former  AVCO  employee  indicated  that  excess  explosives  from  the  button 
bomblet  anti-personnel  mine  was  burned  at  .1-1  while  Atlantic  Research  was  operating  the  J-l 
range.  The  button  bomblets  were  manufactured  by  National  Fireworks  in  Hanover,  MA.  Excess 
explosives,  consisting  of  a  slurry  of  lead  azide,  RDX  and  ground  glass,  were  packaged  in  freon 
placed  in  55-gallon  drums,  topped  with  an  alcohol/water  solution  and  transported  to  J-l.  Once  at 
J-l,  the  slurry  mixture  was  spread  over  an  area  approximately  800  to  1,000  yards  long  by 
approximately  1  foot  wide.  Diesel  fuel  was  then  poured  over  the  same  area  and  ignited.  It  was 
estimated  that  five  gallons  of  diesel  fuel  were  used  for  each  burn.  The  entire  process  to  set  up  the 
burn  (and  allow  the  freon  to  evaporate)  took  approximately  two  to  three  hours. 

This  took  place  on  J-l  near  the  1,000-meter  range;  however,  an  exact  location  is  not  known.  This 
reportedly  occurred  4  to  5  times  a  year  for  a  five-year  period  during  the  Vietnam  War  (prior  to 
AVCO  use).  It  was  also  determined  that  during  this  period,  significant  quantities  of  the  slurry 
(1,200  to  1,500  pounds)  were  burned  3  to  5  times.  The  remaining  burns  involved  significantly 
less  quantities  of  the  slurry;  however,  the  actual  quantities  of  explosives  were  unknown. 

The  1999  COE  interview  with  an  existing  AVCO  employee  indicated  that  excess  propellant  for 
the  105  HEAT  round  was  burned  in  the  middle  of  the  road  that  runs  through  J-l.  Octol  or  RDX 
was  the  propellant  used  for  the  105mm  HEAT  munitions.  It  is  unknown  at  this  time  whether 
these  operations  were  conducted  by  AVCO,  or  other  tenants. 


4.16.3  Materials  Used 

Other  than  munitions  fired  at  J-l,  no  information  was  available  to  determine,  if  any  hazardous 
materials  were  stored  and  used  at  J-l.  AVCO  personnel  indicated  all  munitions  tested  at  J-l  were 
either  brought  in  from  outside  MMR  or  manufactured  at  J-3.  Munitions  to  be  tested  that  day  were 
stored  in  buildings  at  J- 1 . 

4.16.4  Wastes  Generated 

Wastewater.  No  wastewater  is  known  to  have  been  generated  by  AVCO  at  J-l.  No  water 
supply  wells  are  located  on  J-l,  and  no  septic  tanks  are  known  to  have  been  located  at  J-l. 
Process  wastewater  from  the  sump  at  Building  J-3-3  was  reportedly  disposed  of  at  the  western 
end  of  the  1,000-meter  range  on  J-l  (see  Section  4.2).  This  was  a  one-time  release  of  process 
wastewater  by  TSC  personnel  at  J-l . 

Process  and  Contact  Cooling  Water.  No  process  or  contact  cooling  water  is  known  to  have 
been  generated  by  AVCO  at  J-l. 

Solid  Waste.  Solid  waste  generated  at  J- 1  by  AVCO  included  steel  plates  and  household 
quantities  of  domestic  refuse.  Several  steel  plates  are  still  located  in  front  of  the  safety  mounds  at 
J-l. 

Explosive/Hazardous  Waste.  No  hazardous  wastes  were  generated  in  this  area.  In  some  cases, 
munitions  were  duds,  or  burned  low-order.  TSC  personnel  interviewed  by  HLA  indicated  that  for 


Harding  Lavvson  Associates 

q:\w2mfg\textron\j3\104E  SUBM1TJ1J3  49492/07 

4-39 


Confidential  Company  Private 

SECTION  4 


safety  reasons,  dud  munitions  or  unburned  explosives  were  located  and  detonated,  or  collected 
and  burned  to  completion. 

Air  Emissions.  No  significant  emissions  were  generated  at  J-l. 

4.16.5  Releases 

Approximately  1,200  gallons  of  process  wastewater  from  Building  J-3-3  (Melt-Pour  Facility)  was 
released  into  an  existing  depression  between  the  two  telephone  poles  at  the  1,000-meter  range 
target  area  (see  Figure  2-4).  Reportedly,  this  release  was  a  one-time  event  that  occurred  in  the 
1980s,  prior  to  1987.  Process  wastewater  was  generated  from  the  milling  of  explosives  at  the 
Melt-Pour  Facility  and  from  cleaning  the  Melt-Pour  bay  after  each  casting. 

4.16.6  Potential  Concerns 

These  potential  concerns  were  identified  at  J-l.  Wastewater  generated  at  Building  J-3-3  and 
disposed  of  at  J-l  contained  explosive  solids  (fine  particles)  and  dissolved  TNT.  The  other  two 
concerns  are  associated  with  the  excess  button  bomblet  explosive  burning  and  excess  propellant 
burning  on  the  road  that  cuts  through  J-l.  The  button  bomblet  activities  were  conducted  prior  to 
AVCO  use  of  J-l.  It  is  unknown  at  this  time  whether  the  propellant  burning  on  the  J-l  road  was 
conducted  by  AVCO,  or  other  tenants  prior  to  1968. 
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6.0      ACRONYM    LIST 


AAATC 

AFCEE 

ARRADCOM 

AST 

ASTM 

CERCLA 

CHI 
COE-NAE 

DoD 

DU 

EFP 
EOD 

ESA 
ETA 

HEAT 

HLA 

HMX 

LX 

MAANG 

MAARNG 

MCP 

mm 

MMR 

msl 


Anti-Aircraft  Artillery  Training  Center 

U.S.  Air  Force  Center  for  Environmental  Excellence 

U.S.  Army  Armament  Research  and  Development  Command 

above-ground  storage  tank 

American  Society  for  Testing  and  Materials 

Comprehensive  Environmental  Response,  Compensation,  and  Liability 

Act 

Clean  Harbors,  Incorporated 

U.S.  Army  Corps  of  Engineers,  New  England  District 

Department  of  Defense 
depleted  uranium 

explosively  formed  penetrator 

Explosive  Ordnance  Detonation 

Environmental  Site  Assessment 

Engineering  Technologies  Associates,  Incorporated 

high-explosive  anti-tank 
Harding  Lawson  Associates 
Her  Majesty's  Explosive 

Livermore  explosive  (Lawrence  Livermore  National  Laboratory) 

Massachusetts  Air  National  Guard 

Massachusetts  Army  National  Guard 

Massachusetts  Contingency  Plan 

millimeter 

Massachusetts  Military  Reservation 

mean  sea  level 


PAHs 
PBX 
PETN 
PIC 

RDX 

SFW 


polynuclear  aromatic  hydrocarbons 
plastic-bonded  explosive 
pentaerythritol  tetranitrate 
precision  initiation  coupler 

Royal  Dutch  Explosive 

sensor-fuzed  warhead 


TERA 


Terminal  Effects  Research  and  Analysis 
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TNT 
TSC 


USAF 

USEPA 

UST 

WAM 


trinitrotoluene 

Textron  Systems  Corporation 

U.S.  Air  Force 

U.S.  Environmental  Protection  Agency 

underground  storage  tank 

wide-area  munition 


> 
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Table  1-1 
Persons  Interviewed 


Name 

Agency  or 
Organization 

Title 

Duties  Performed 

Dates  of 
Performance 

Richard  Plzak 

TSC 

Manager,  Test  Operations 

Test  facilities  set-up, 
ordnance  testing,  team 
leader 

1982  to  present 

Lou  Boudreau 

TSC 

Ordnance  Technician 

Pre-test  set  up;  warhead 
loading:  photography  and 
development 

1983  to  present 

Bob  Stephens 

TSC 

Senior  Engineer 

Designed  and  evaluated  test 
data 

1970  to  present 

Mike  Varney 

TSC 

Ordnance  Technician 

Set  up  and  performance  of 
ordnance  tests 

1983  to  present 

Robert  Clark 

TSC-retired 

Range  Chief 

Managed  and  performed 
Site  operations 

1981  to  1993 

David  Maynard 

TSC-retired 

Site  Manager 

Contracts  administration 
and  personnel  management 

1970  to  1987 
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Table  2-1 
Munitions  Testing  at  J-3  (1984-1997) 


TEST 

NO. 

COMMENT 

Warhead  testing 

688 

Warhead  is  mounted  in  a  test  fixture  and  fired  at  an  armored  target  200-500  ft. 
away. 

Skeet  ground  launch 

434 

Skeets  launched  approximately  80  feet  in  air  and  470  feet  downrange.  Skeet 
only  contains  sensors,  electronics  and  either  test  instrumentation  or  750mg 
black  powder  charge. 

Skeet  tower  launch 

301 

Essentially  the  same  as  above  except  skeet  is  launched  from  an  80  foot  tower 
instead  of  the  ground. 

Explosive  disposal 

81 

Destruction  of  waste  explosive  from  melt-pour  facility. 

Fixed  gas  gun 

64 

A  6"  diameter  tube  used  compressed  nitrogen  to  propel  inert  runway 
penetrators  at  a  concrete  target. 

Tower  drop  test 

49 

These  tests  were  done  to  test  the  aerodynamic  properties  in  inert  munitions. 

Rocket  motor  ground 
launch  test 

43 

Small  rocket  motor  launches  inert  test  vehicle  120  feet  into  the  air  and  imparts 
a  spinning  motion. 

TMD  failure  analysis 

31 

Ground  tests  to  determine  why  cutting  charges  were  failing  to  perform  as 
designed. 

Controlled  frag 
recovery 

28 

An  HE  round  was  fired  and  the  fragments  were  caught  in  soft  material  to 
determine  the  size,  spread  and  IR  signature  of  the  fragments. 

20mm  non-ricochet 
rounds 

27 

Metal  rounds  designed  to  disintegrate  instead  of  ricochet  were  fired  and 
retrieved. 

Environmental/  safety 
tests 

25 

General  tests  such  as  vibration,  drop  and  burn  tests. 

TOAD  launcher 

24 

Similar  to  the  gas  gun  tests,  except  rounds  launched  into  the  air  to  study 
aerodynamic  properties. 

Hazard  classification 

23 

Various  pyrotechnics  were  burned  in  its  packaging  to  determine  if  any 
fragmentation  occurred. 

Warhead  arena 
checkout 

11 

Inert  skeets  launched  from  tower  to  test  sensors  and  instrumentation. 

Blast  effects 

10 

HE  charges  were  detonated  to  measure  flash  and  blast  effects  using  IR  sensors. 

SADARM  wing 

10 

Drop  tests  of  a  blivet  with  an  aerodynamic  stabilizer. 

Pipe  tests 

9 

Explosives  in  pipes  were  detonated  to  measure  the  propagation  wave  in  the 
explosives. 

Captive  flight  tests 

8 

Instrumentation  bed  mounted  on  helicopter  is  flown  over  various  backgrounds 
to  collect  data  and  test  target  detection  systems. 

IR  reflectivity  tests 

8 

Various  vehicles  such  as  tanks,  trucks  and  APCs  were  illuminated  by  a  flare. 
The  IR  signature  of  each  vehicle  while  illuminated  was  examined. 
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Table  2-1 
Munitions  Testing  at  J-3  (1984-1997) 


AR  candle  tests 

7 

Small  explosive  charges  were  used  to  make  argon  gas  fluoresce.  The  light  was 
being  evaluated  as  a  possible  light  source  for  photography. 

Explosive  train  tests 

6 

Safety  tests  verifying  the  explosive  trains  of  munitions. 

CBU  tests 

6 

Tests  done  to  determine  why  cutting  charges  on  a  CBU  were  not  functioning 
as  designed. 

Ml 59  flare 

4 

Ml  59  flares  were  set  off  to  verify  a  potential  bad  lot  of  the  flares. 

Erection  tests 

4 

Skeet  launcher  tested  to  determine  if  spring  loaded  legs  functioned  as  designed 
when  launcher  was  not  erect. 

Balloon  tests 

n 

j 

Testing  of  altimeters. 

SESIS 

1 

Tests  to  determine  whether  the  controller  that  fires  the  cutting  charges  on  the 
TMD  functioned  properly. 

Explosive  bolt 

1 

Explosive  bolts  are  used  to  release  skeets  from  launcher.  Tests  were  done  to 
verify  that  explosive  bolts  functioned  as  designed. 

Articulation  test 

1 

Testing  of  the  spring-loaded  swing  arm  of  the  skeet  launcher. 

Warhead  arena  test 

1 

Collecting  of  fragments  from  a  skeet  warhead  caught  in  a  soft  material. 

Tower  fixture  checkout 

7 

Throwing  inert  skeets  with  IR  sensors  from  a  tower  to  test  system  controls. 

Noise  suppression  test 

1 

Measuring  sound  given  off  by  firing  105mm  artillery  rounds  when  tube  fitted 
with  a  muffler  device. 
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Table  4-1 


Munitions  Testing  at  J-l  (1980-1986) 


DATE 

DESCRIPTION 

QUANTITY 

COMMENTS 

1980 

Inert  Loaded  105mm  HEAT-T  M622  Projectile 
without  Fuze 

165 

Fired  into  Berm  @  400  ft. 

1980 

Inert      Loaded       105mm      HEAT-T      MB22 
Projectile  without  Fuze 

105 

Fired  into  1000-M  Berm 

1980 

105mm  Ml   Cartridge  with  Inert  M78  Fuzes, 
Inert  Ml  Projectiles 

68 

Fired  into  Berm  @  400  ft. 

1980 

105mm  Ml   Cartridge  with  Inert  M78  Fuzes. 
Inert  Ml  Projectiles 

65 

Fired  into  1000-M  Berm 

1981 

Standard  M735  "Warmers" 

17 

Fired  into  Slue  Butt®  150  ft. 

1981 

Experimental  M774  Tungsten  Penetrator 

3 

Fired  into  Slug  Butt  (2>  150  ft. 

1981 

Experimental  M735 

20 

Fired  into  Slug  Butt  (2),  150  ft. 

1981 

Experimental  M774  Tungsten  Penetrator 

25 

Armor  Target  (a)  328  ft. 

1981 

Experimental  M735 

~) 

Armor  Target  (2)  328  ft. 

1981 

Standard  M735  "Warmers" 

8 

Armor  Target  (2)  328  ft. 

1981 

M490  Standard  Steel/Aluminum 

7 

Earth  Mound  (a),  150  yd. 

1981 

M490  with  XM489  MOD2  Steel 

5 

Earth  Mound  (2>  150  yd. 

1981/82 

Experimental  M735 

12 

Slug  Butt  <2>  350  ft. 

1981/82 

Experimental  M774  (Tungsten  Penetrator) 

5 

Slug  Butt  ra)  350  ft. 

1981/82 

Standard  M735 

9 

Slug  Butt  (2)350  ft. 

1981/82 

Standard  M490 

3 

Slug  Butt  (2)  350  ft. 

1982/83 

M456A2  (Inert) 

105 

100-M  Berm 

1982/83 

M490/F600  TP 

74 

100-M  Berm 

1983 

M456A2  (Inert) 

80 

100-M  Berm 

1983 

M490/F600  TP 

34 

100-M  Berm 

1980-1984 

Various  105mm  (XM-SI5  Program) 

1,300* 

Various  Tests  Conducted  at 
of  the  Ranges  at  J-l. 

each 

1981(?) 

81mm  Mortar  illuminating  Rounds 

1984 

SFW  Rocket  Motor  Test 

3 

Recovered  Post  Test 

1985 

Warhead  Housing  (No  Liner) 

9 

Detonated  Near  1000-M 

1986 

TOAD  Gas  Gun  Inert  Projectile 

6 

■Approximate  total  number  of  105mm  M456  HEAT-T  and  M490  TP-T  rounds. 
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APPENDIX  A 


David  Heislein  (Project  Manager).  Mr.  Heislein  has  more  than  16  years  of  experience  in 
project  management,  site  remediation,  and  engineering  in  environmental/civil  design,  permitting 
and  construction.  Mr.  Heislein  is  the  technical  lead  for  the  small-arms  range  permitting, 
remediation,  and  renovation  services  for  HLA's  Eastern  Region.  Mr.  Heislein  has  extensive 
CERCLA,  MCP,  and  ASTM  site  assessment,  investigation,  and  remediation  expertise. 

Mr.  Heislein*s  experience  at  MMR  dates  back  to  1990.  when  he  first  began  assisting  the 
Massachusetts  Army  National  Guard  with  evaluating  the  environmental  effects  of  their  activities 
conducted  at  Camp  Edwards.  Mr.  Heislein  served  as  the  Project  Manager  for  the  MMR  Facilities 
Upgrade  EIS  which  included  the  planning  and  evaluation  of  upgrades  to  the  small-arms  ranges  at 
Camp  Edwards  and  supporting  facilities  throughout  MMR.  He  has  also  worked  with  TSC 
regarding  their  operations  at  the  Site  since  1998. 


Bob  Nicoloro  (Senior  Technical  Review).  Mr.  Nicoloro  has  more  than  26  years  of  experience 
in  environmental  management  specializing  in  site  investigation,  remediation,  and  regulatory 
compliance.  Mr.  Nicoloro  has  been  a  Massachusetts  License  Site  Professional  (No.  4290)  since 
1993.  Mr.  Nicoloro  has  managed  numerous  large  projects  under  CERCLA,  RCRA  Corrective 
Action,  ASTM,  and  State  programs  for  clients  across  the  country.  Mr.  Nicoloro  currently 
manages  and  provides  senior  technical  oversight  for  HLA's  Wakefield,  Massachusetts  office. 

Prior  to  entering  the  consulting  industry.  Mr.  Nicoloro  served  as  the  Environmental  Coordinator 
for  the  former  Fort  Devens  between  1981  and  1987.  Mr.  Nicoloro  managed  the  environmental 
affairs  of  the  military  installation  to  include  the  9200-acre  facility  and  firing  ranges,  2300-acre 
training  annex,  3200-acre  excess  property,  and  73  New  England  U.S.  Army  Reserve  Center 
locations. 


Patricia  Byrnes  (Project  Engineer):  Ms.  Byrnes  has  more  than  ten  years  of  experience  in  the 
field  of  environmental  engineering.  This  experience  includes  providing  a  variety  oftechnical  skills 
to  site  investigations,  remedial  actions,  and  treatment  projects;  for  numerous  government,  industrial, 
utility  and  commercial  clients.  She  has  acted  as  project  manager  for  site  assessments  and  treatability 
studies;  task  manager  for  Super  Fund  soil  sampling  field  efforts;  and  project  engineer  on  remedial 
investigations,  remedial  design  projects,  and  ASTM  site  assessments  involving  hazardous  waste, 
groundwater,  and  waste  water,  at  commercial,  utility,  and  residential  properties.  Responsibilities 
include  writing  MCP  Phase  I,  II,  and  III  reports. 


Peter  Grill  (Project  Scientist).  Mr.  Grill  has  more  than  I  1  years  consulting  experience 
conducting  ASTM  Site  Assessments,  Environmental  Baseline  Surveys  (EBSs),  and  National 
Environmental  Policy  Act  compliance  activities.  Mr.  Grill's  experience  at  MMR  dates  back  to 
1994,  where  he  served  as  the  Deputy  Project  Manager  for  the  MMR  Facilities  Upgrade  EIS.  In 
part,  this  document  served  to  establish  a  baseline  of  environmental  conditions  associated  with 
activities  conducted  at  MMR.  This  baseline  included  an  extensive  analysis  of  the  environmental 
effects  associated  with  range  operations  at  Camp  Edwards,  including  TSC  Operations. 
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APPENDIX  A 


In  addition  to  his  experience  at  MMR,  Mr.  Grill  has  been  the  project  manager  or  technical  lead 
for  EBSs  at  more  than  a  dozen  closing  military  facilities  across  the  country.  These  EBSs  were 
conducted  in  accordance  with  CERCLA  and  CERFA  requirements.  Mr.  Grill  has  also  served  as 
the  technical  lead  on  numerous  ASTM  Site  Assessments  and  assisted  with  several  assessment  and 
investigation  activities  conducted  in  accordance  with  CERCLA  and  the  MCP. 
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Figure   2—1 


Range  Use  and  Duration 

H(1)    Mortar  Range  (1941  -earty  1950s)  and 
Squad  Combat  Firing  Range 
(early  1950s  -  early  1960s) 

H(2)    Mortar  Range  (1949  -  unknown) 

1(1)  Estimation  end  1000  -Inch  Antl  Tank  Range  (1941- 
late  1950s),  Rifle  Technlque-of-Flre  Range  (1967  - 
early  1970s) 

I  (2)     Grenade  Launcher  Familiarization  Range  (earty  1970s- 
late  1980s) 

J-1       Rifle  Transition  Range  (late  1940s-1950s),  Tank 
and  Artillery  Firing  Range  (1957-1986) 

J-3      Munitions  Research  and  Testing  Range  (1966  -  present) 

L         Infiltration  Course  (early  1940s  ■  earty  1950s), 
Grenade  Launcher  Range  (late  1980s  -  present) 

M  Use  unknown  (late  1980s  -  present),  exact  location 
of  this  range  is  unknown. 


Sources: 

Ordnance  and  Explosives  Archives  Search  Report  (COE,  1999)  and 
Special  USGS  Camp  Edwards  Quadrant  Map  (Edition  2-DMA, 
V814S),  July  1979 

Note: 

All  range  locations  are  approximate. 
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Table  1-1 
Persons  Interviewed 


Name 

Agency  or 
Organization 

Title 

Duties  Performed 

Dates  of 
Performance 

Richard  Plzak 

TSC 

Manager,  Test  Operations 

Test  facilities  set-up, 
ordnance  testing,  team 
leader 

1982  to  present 

Lou  Boudreau 

TSC 

Ordnance  Technician 

Pre-test  set  up;  warhead 
loading;  photography  and 
development 

1 983  to  present 

Bob  Stephens 

TSC 

Senior  Engineer 

Designed  and  evaluated  test 
data 

1970  to  present 

Mike  Varney 

TSC 

Ordnance  Technician 

Set  up  and  performance  of 
ordnance  tests 

1983  to  present 

Robert  Clark 

TSC-retired 

Range  Chief 

Managed  and  performed 
Site  operations 

1981  to  1993 

David  Maynard 

TSC-retired 

Site  Manager 

Contracts  administration 
and  personnel  management 

1970  to  1987 
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Table  2-1 


Munitions  Testing  at  J-3  (1984-1997) 


TEST 

NO. 

COMMENT 

Warhead  testing 

688 

Warhead  is  mounted  in  a  test  fixture  and  fired  at  an  armored  target  200-500  ft. 
away. 

Skeet  ground  launch 

434 

Skeets  launched  approximately  80  feet  in  air  and  470  feet  downrange.  Skeet 
only  contains  sensors,  electronics  and  either  test  instrumentation  or  750mg 
black  powder  charge. 

Skeet  tower  launch 

301 

Essentially  the  same  as  above  except  skeet  is  launched  from  an  80  foot  tower 
instead  of  the  ground. 

Explosive  disposal 

81 

Destruction  of  waste  explosive  from  melt-pour  facility. 

Fixed  gas  gun 

64 

A  6"  diameter  tube  used  compressed  nitrogen  to  propel  inert  runway 
penetrators  at  a  concrete  target. 

Tower  drop  test 

49 

These  tests  were  done  to  test  the  aerodynamic  properties  in  inert  munitions. 

Rocket  motor  ground 
launch  test 

43 

Small  rocket  motor  launches  inert  test  vehicle  120  feet  into  the  air  and  imparts 
a  spinning  motion. 

- 

TMD  failure  analysis 

31 

Ground  tests  to  determine  why  cutting  charges  were  failing  to  perform  as 
designed. 

Controlled  frag 
recovery 

28 

An  HE  round  was  fired  and  the  fragments  were  caught  in  soft  material  to 
determine  the  size,  spread  and  IR  signature  of  the  fragments. 

20mm  non-ricochet 
rounds 

27 

Metal  rounds  designed  to  disintegrate  instead  of  ricochet  were  fired  and 
retrieved. 

Environmental/  safety 
tests 

25 

General  tests  such  as  vibration,  drop  and  burn  tests. 

TOAD  launcher 

24 

Similar  to  the  gas  gun  tests,  except  rounds  launched  into  the  air  to  study 
aerodynamic  properties. 

Hazard  classification 

23 

Various  pyrotechnics  were  burned  in  its  packaging  to  determine  if  any 
fragmentation  occurred. 

Warhead  arena 
checkout 

11 

Inert  skeets  launched  from  tower  to  test  sensors  and  instrumentation. 

Blast  effects 

10 

HE  charges  were  detonated  to  measure  flash  and  blast  effects  using  IR  sensors. 

SAD  ARM  wing 

10 

Drop  tests  of  a  blivet  with  an  aerodynamic  stabilizer. 

Pipe  tests 

9 

Explosives  in  pipes  were  detonated  to  measure  the  propagation  wave  in  the 
explosives. 

Captive  flight  tests 

8 

Instrumentation  bed  mounted  on  helicopter  is  flown  over  various  backgrounds 
to  collect  data  and  test  target  detection  systems. 

IR  reflectivity  tests 

8 

Various  vehicles  such  as  tanks,  trucks  and  APCs  were  illuminated  by  a  flare. 
The  IR  signature  of  each  vehicle  while  illuminated  was  examined. 

Confidential  Company  Private 
Table  2-1 

Munitions  Testing  at  J-3  (1984-1997) 


AR  candle  tests 

7 

Small  explosive  charges  were  used  to  make  argon  gas  fluoresce.  The  light  was 
being  evaluated  as  a  possible  light  source  for  photography. 

Explosive  train  tests 

6 

Safety  tests  verifying  the  explosive  trains  of  munitions. 

CBU  tests 

6 

Tests  done  to  determine  why  cutting  charges  on  a  CBU  were  not  functioning 
as  designed. 

Ml 59  flare 

4 

Ml  59  flares  were  set  off  to  verify  a  potential  bad  lot  of  the  flares. 

Erection  tests 

4 

Skeet  launcher  tested  to  determine  if  spring  loaded  legs  functioned  as  designed 
when  launcher  was  not  erect. 

Balloon  tests 

3 

Testing  of  altimeters. 

SESIS 

1 

Tests  to  determine  whether  the  controller  that  fires  the  cutting  charges  on  the 
TMD  functioned  properly. 

Explosive  bolt 

1 

Explosive  bolts  are  used  to  release  skeets  from  launcher.  Tests  were  done  to 
verify  that  explosive  bolts  functioned  as  designed. 

Articulation  test 

1 

Testing  of  the  spring-loaded  swing  arm  of  the  skeet  launcher. 

Warhead  arena  test 

1 

Collecting  of  fragments  from  a  skeet  warhead  caught  in  a  soft  material. 

Tower  fixture  checkout 

7 

Throwing  inert  skeets  with  IR  sensors  from  a  tower  to  test  system  controls. 

Noise  suppression  test 

1 

Measuring  sound  given  off  by  firing  105mm  artillery  rounds  when  tube  fitted 
with  a  muffler  device. 
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Table  4-1 


Munitions  Testing  at  J-l  (1980-1986) 


DATE 

DESCRIPTION 

QUANTITY 

COMMENTS 

1980 

Inert  Loaded  105mm  HEAT-T  M622  Projectile 
without  Fuze 

165 

Fired  into  Berm  @  400  ft. 

1980 

Inert     Loaded      105mm      HEAT-T     MB22 
Projectile  without  Fuze 

105 

Fired  into  1000-M  Berm 

1980 

105mm  Ml  Cartridge  with  Inert  M78  Fuzes, 
Inert  M 1  Projectiles 

68 

Fired  into  Berm  @  400  ft. 

1980 

105mm  Ml  Cartridge  with  Inert  M78  Fuzes, 
Inert  Ml  Projectiles 

65 

Fired  into  1000-M  Berm 

1981 

Standard  M735  "Warmers" 

17 

Fired  into  Slug  Butt  @  150  ft. 

1981 

Experimental  M774  Tungsten  Penetrator 

3 

Fired  into  Slug  Butt  @  150  ft. 

1981 

Experimental  M735 

20 

Fired  into  Slug  Butt  @  150  ft. 

1981 

Experimental  M774  Tungsten  Penetrator 

25 

Armor  Target  @  328  ft. 

1981 

Experimental  M735 

2 

Armor  Target  @  328  ft. 

1981 

Standard  M735  "Warmers" 

8 

Armor  Target  @  328  ft. 

1981 

M490  Standard  Steel/Aluminum 

7 

Earth  Mound  @  150  yd. 

1981 

M490  with  XM489  MOD2  Steel 

5 

Earth  Mound  @  150  yd. 

1981/82 

Experimental  M735 

12 

Slug  Butt  @  350  ft. 

1981/82 

Experimental  M774  (Tungsten  Penetrator) 

5 

Slug  Butt  @  350  ft. 

1981/82 

Standard  M735 

9 

Slug  Butt  @  350  ft. 

1981/82 

Standard  M490 

3 

Slug  Butt  @  350  ft. 

1982/83 

M456A2  (Inert) 

105 

100-MBerm 

1982/83 

M490/F600  TP 

74 

100-MBerm 

1983 

M456A2  (Inert) 

80 

100-M  Berm 

1983 

M490/F600  TP 

34 

100-M  Berm 

1980-1984 

Various  105mm  (XM-815  Program) 

1,300* 

Various  Tests  Conducted  at  each 
of  the  Ranges  at  J-l. 

1981(?) 

81mm  Mortar  Illuminating  Rounds 

1984 

SFW  Rocket  Motor  Test 

3 

Recovered  Post  Test 

1985 

Warhead  Housing  (No  Liner) 

9 

Detonated  Near  1000-M 

1986 

TOAD  Gas  Gun  Inert  Projectile 

6 

♦Approximate  total  number  of  105mm  M456  HEAT-T  and  M490  TP-T  rounds. 


q:\w2mfg\textron\j3\104ESUBMIT_JU3 


iKN 


- 


Confidential  Company  Private 

APPENDIX  A 


David  Hcislcin  (Project  Manager).  Mr.  Heislein  has  more  than  16  years  of  experience  in 
project  management,  site  remediation,  and  engineering  in  environmental/civil  design,  permitting 
and  construction.  Mr.  Heislein  is  the  technical  lead  for  the  small-arms  range  permitting, 
remediation,  and  renovation  services  for  HLA's  Eastern  Region.  Mr.  Heislein  has  extensive 
CERCLA,  MCP,  and  ASTM  site  assessment,  investigation,  and  remediation  expertise. 

Mr.  Heislein's  experience  at  MMR  dates  back  to  1990,  when  he  first  began  assisting  the 
Massachusetts  Army  National  Guard  with  evaluating  the  environmental  effects  of  their  activities 
conducted  at  Camp  Edwards.  Mr.  Heislein  served  as  the  Project  Manager  for  the  MMR  Facilities 
Upgrade  EIS  which  included  the  planning  and  evaluation  of  upgrades  to  the  small-arms  ranges  at 
Camp  Edwards  and  supporting  facilities  throughout  MMR.  He  has  also  worked  with  TSC 
regarding  their  operations  at  the  Site  since  1998. 


Bob  Nicoloro  (Senior  Technical  Review).  Mr.  Nicoloro  has  more  than  26  years  of  experience 
in  environmental  management  specializing  in  site  investigation,  remediation,  and  regulatory 
compliance.  Mr.  Nicoloro  has  been  a  Massachusetts  License  Site  Professional  (No.  4290)  since 
1993.  Mr.  Nicoloro  has  managed  numerous  large  projects  under  CERCLA,  RCRA  Corrective 
Action,  ASTM,  and  State  programs  for  clients  across  the  country.  Mr.  Nicoloro  currently 
manages  and  provides  senior  technical  oversight  for  HLA's  Wakefield,  Massachusetts  office. 

Prior  to  entering  the  consulting  industry,  Mr.  Nicoloro  served  as  the  Environmental  Coordinator 
for  the  former  Fort  Devens  between  1981  and  1987.  Mr.  Nicoloro  managed  the  environmental 
affairs  of  the  military  installation  to  include  the  9200-acre  facility  and  firing  ranges,  2300-acre 
training  annex,  3200-acre  excess  property,  and  73  New  England  U.S.  Army  Reserve  Center 
locations. 


Patricia  Byrnes  (Project  Engineer):  Ms.  Byrnes  has  more  than  ten  years  of  experience  in  the 
field  of  environmental  engineering.  This  experience  includes  providing  a  variety  of  technical  skills 
to  site  investigations,  remedial  actions,  and  treatment  projects;  for  numerous  government,  industrial, 
utility  and  commercial  clients.  She  has  acted  as  project  manager  for  site  assessments  and  treatability 
studies;  task  manager  for  Super  Fund  soil  sampling  field  efforts;  and  project  engineer  on  remedial 
investigations,  remedial  design  projects,  and  ASTM  site  assessments  involving  hazardous  waste, 
groundwater,  and  waste  water,  at  commercial,  utility,  and  residential  properties.  Responsibilities 
include  writing  MCP  Phase  I,  II,  and  III  reports. 


Peter  Grill  (Project  Scientist).  Mr.  Grill  has  more  than  11  years  consulting  experience 
conducting  ASTM  Site  Assessments,  Environmental  Baseline  Surveys  (EBSs),  and  National 
Environmental  Policy  Act  compliance  activities.  Mr.  Grill's  experience  at  MMR  dates  back  to 
1994,  where  he  served  as  the  Deputy  Project  Manager  for  the  MMR  Facilities  Upgrade  EIS.  In 
part,  this  document  served  to  establish  a  baseline  of  environmental  conditions  associated  with 
activities  conducted  at  MMR.  This  baseline  included  an  extensive  analysis  of  the  environmental 
effects  associated  with  range  operations  at  Camp  Edwards,  including  TSC  Operations. 
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In  addition  to  his  experience  at  MMR,  Mr.  Grill  has  been  the  project  manager  or  technical  lead 
for  EBSs  at  more  than  a  dozen  closing  military  facilities  across  the  country.  These  EBSs  were 
conducted  in  accordance  with  CERCLA  and  CERFA  requirements.  Mr.  Grill  has  also  served  as 
the  technical  lead  on  numerous  ASTM  Site  Assessments  and  assisted  with  several  assessment  and 
investigation  activities  conducted  in  accordance  with  CERCLA  and  the  MCP. 


P 
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^7AVCO 


STEMS    OIVISIOfM 

.OWELL. STREET.  WtUIVlirvJGTOIM.  MASSACHUSETTS    01867 


April  30,  1984 


Commonwealth  of  Massachuestts 

Executive  Office  of  Environmental  Affairs 

Oepartment  of  Environmental  Quality  Engineering 

Southeast  Region 

Lakeville  Hospital,  Lakevi lie,  MA  02346 

ATTN:  Mr.  Vaughan  M.  Steeves,  Chief 
Air  Quality  Control  Section 

REFERENCE:  SMAPCO  -  BOURNE,  Sections  7.01  and  7.10  Noise  Emissions, 
Camp  Edwards,  Otis  Air  National  Guard  Base 

Oear  Mr.  Steeves: 

This  letter  is  sent  to  formalize  Avco's  plan  to  reduce  noise  emissions  resulting 
from  tank  gun  firing  at  J-l  Range,  Camp  Edwards,  MA. 

BACKGROUND 

Attachment  1  outlines  the  history  of  105mm  tank  gun  firing  operations  at  J-l 
Range.   In  1957,  a  firing  range  was  established  under  government  contract,  for 
the  purpose  of  testing  tank  ammunition.  The  particular  site  was  selected  because 
it  provided  the  required  2000  meter  level  line  of  sight  required  for  testing  and 
adequate  safety  zones.  Testing  was  initiated  in  1957  and  has  continued  on  a 
reqular  basis  since  that  time. 

Ouring  this  time  period  local  residents  occasionally  made  complaints  to  Camp  Edwards 
regarding  firing  noise  which  resulted  from  National  Guard  artillery  firing  and  also 
contractor  tank  gun  firing.   In  1982,  the  Commander  of  Camp  Edwards  took  steps 
to  reduce  National  Guard  firing  noise  by  testing  a  reduced  noise  155mm  round  and 
placing  a  summer  season  firing  moratorium  on  standard  155  ammunition.   The 
moratorium  does  not  apply  to  105mm  howitzer  and  4.2  inch  mortar  ammunition. 

In  1982,  after  receiving  complaints  from  local  residents,  (via  Camp  Edwards  Range 
Control)  Avco  conducted  a  noise  survey  (see  attachment  2)  and  subsequently  initio 
design  of  a  noise  reduction  barrier.  The  noise  survey  indicated  that  tank 
ammunition  firing  noise  (worst  case  conditions)  resulted  in  transmitted  noise 
levels  H>  to  20  dB  higher  than  National  Guart  artillery  firing  noise  (not  worst  cav 
conditions).  "The  initial  noise  reduction  barrier  design  goal  was  a  reduction 


of  10-15  dB,  which  would  have  resulted  in  noise  level  comparable  to  that  provided 
by  National  Guard  firing. 

In  1983,  the  Commanding  Officer,  Camp  Edwards,  requested  that  Avco  construct  a 
noise  reduction  device  to  reduce  noise  levels  at  Greenville  Acres  within  the 
Forestdale  section  of  Sandwich.  Construction  of  a  noise  barrier  was  made  one 
of  the  conditions  for  conduct  of  testing  on  the  2000  meter  range.  Avco  erected 
a  temporary  wall  to  the  easterly  side  of  the  firing  position.  While  this  wall 
was  partially  effective  in  reducing  noise  level  some  additional  noise  complaints 
resulted  from  firing  on  Saturday,  July  9,  1983.  The  Commander  then  suspended 
Avco  tank  gun  firing  operations  until  a  more  effective  noise  reduction  barrier 
was  put  in  operation. 

In  late  July  1983,  top  Avco  management  directed  that  an  effective  noise  reduction 
structure  be  designed  and  built  so  that  tank  ammunition  firing  could  be  resumed 
at  J-l  Range.  A  comprehensive  design  effort  was  initiated.  This  study  indicated 
that  a  large  cylindrical  muffler  with  internal  baffles  (7  ft  diameter  X  ?0  ft 
long)  would  provide  a  substantial  reduction  of  noise  (greater  than  20  dB)  (see 
attachment  3).  Internal  dynamic  pressure  loadings  were  calculated  and  structural 
analysis  of  the  muffler  was  performed.  In  April  1984,  approval  for  construction 
of  the  muffler  was  given  by  Avco  management  and  an  order  for  it's  fabrication 
placed. 

OPERATING  PLAN 

It  is  expected  that  the  muffler  will  attenuate  the  tank  gun  firing  noise  by 
greater  than  20  dB  as  measured  adjacent  to  the  nearest  residential  area  (Greenville 
Acres).  This  is  expected  to  reduce  the  average  tank  gun  firing  noise  level  to 
that  produced  by  105mm  howitzer  and  4.2  inch  mortar  firing.  The  transmitted 
noise  levels  will  vary  somewhat  depending  on  weather  conditions. 

When  the  muffler  has  been  completed  and  set  up,  Avco  plans  to  conduct  a  series 
of  trial  tests,  measuring  transmitted  noise  levels  adjacent  to  Greenville  Acres. 
Weather  conditions  will  be  simultaneously  measured.  In  addition,  noise  levels 
produced  by  National  Guard  firing  of  155  and  105mm  howitzer  ammunition  and  4.2 
inch  mortar  ammunition  along  with  weather  conditions  will  also  be  monitored  at 
the  same  location. 

From  this  data  an  acceptable  firing  noise  level  will  be  established.   (Equivalent 
of  noise  level  produced  by  National  Guard). 

Resumption  of  regular  tank  gun  test  firing  at  J-l  Range  will  be  conducted  with 
the  following  restrictions: 

1.  Firing  will  be  conducted  between  the  hours  of  8  am  and  5  pm  Monday  through 
Friday. 

2.  At  the  onset  of  each  day's  firing  the  firing  noise  level  adjacent  to  Greenvi' 
Acres  will  be  monitored.  Firing  will  be  suspended  if  the  transmitted  level 
exceeds  the  acceptable  level.   If  weather  conditions  change  substantially 
during  the  Nday  noise  level  will  be  rechecked  and  firing  suspended  if  accepta;:  •■ 
levels  are  exceeded. 


Avco  plans  to  contact  the  OEQE,  Air  Quality  Section  and  advise  your  office  of 
the  planned  trial  testing  schedule.  We  will  give  an  approximate  one  week 
advance  notice.  We  will  make  available  to  your  office  the  results  of  noise 
measurements  which  we  obtain  or  if  you  desire  will  provide  you  access  to  the 
test  area  in  order  that  you  may  make  your  own  survey. 

Once  regular  testing  is  resumed  we  will,  if  requested,  provide  our  testing 
schedule  with  an  approximate  one  week  advance  notice.  As  in  the  initial  series 
we  will  make  our' data  available  or  provide  range  access  so  that  you  can  make 
your  own  measurement. 

Avco  management  is  convinced  that  the  use  of  the  muffler  in  combination  with  a 
plan  which  suspends  firing  operations  when  noise  levels  exceed  an  acceptable  level 
and  does  not  allow  for  tank  ammunition  firing  after  5  pm  weekdays  or  any  firing 
on  weekends  will  greatly  reduce  the  objectionable  character  of  this  noise  at 
nearby  residential  areas.  We  believe  that  this  will  result  in  elimination  of 
all  legitimate  complaints. 

I  hope  that  the  information  provided  in  this  letter  and  attachments  answers  all 
the  questions  you  have  regarding  this  matter.  If  I  may  be  of  further  assistance 
do  not  hesitate  to  call  me  at  (617)  657-2229. 


Sincerely, 


David  Maynard,  Manager 
Ordnance  Test  Department 


cc:  Commanding  Officer,  CamD  Edwards 

L.  F.  Gallo 

R.  B.  Buckley 

W.  G,  Reinecke 

R.  M.  Clark 

R.  L.  Stephens 

ATT 

mak 


ATTACHMENT  I 

HISTORY  OF  TESTING  OPERATIONS 
AT  J-l  RANGE,  CAMP  EWARDS,  MA 

In  1957,  under  contract  to  the  U.S.  Army,  the  American  Potash 
and  Chemical  Corp.  set  up  a  firing  range  (J-l  Range)  on  the 
southeast  perimeter  of  the  Camp  Edwards  impact  area.   From  1957 
until  1960  -American  Potash  and  Chemical  conducted  several 
hundred  test  firings  of  105mm  tank  ammunition. 

In  1960  the  J-l  Range  testing  contract  work  was  taken  over  by 
Atlantic  Research  Corp.   From  1960  through  1975  ARC  conducted 
several  thousand  test  firings  of  105mm  tank  ammunition  and  8 
inch  howitzer  ammunition,  all  under  contract  to  the  U.S.  Army. 

In  1975  the  U.S.  Army  granted  a  contract  to  Norris  Industries 
(Hesse-Eastern  Division)  to  continue  105mm  tank  ammunition  and 
other  testing  firing  operations.   Norris  conducted  over  2000 
test  firings  of  105mm  tank  ammunition  starting  on  August  4, 
1976   and  continuing  until  November  4,  1979.   During  this   time 
they  also  conducted  substantial  test  firings  of  155mm  and  8 
inch  howitzer  ammunition  (many  at  highest  zone  charge) . 

In  1980  the  U.S.  Army  granted  Avco  Corp.  two  contracts  to 
conduct  test  firing  of  105mm  tank  ammunition  at  J-l  Range,  Camp 
Edwards.   Between  September  10,  1980  and  July  9,  1983  over  1000 
105mm  rounds  were  fired. 

Noise  complaints,  relative  to  Avco  Firing  operations,  were 

recieved  by  Camp  Edwards  on  5  dates  between  August  26,  1982  and 

July  9,  1983,  which  represent  less  than  20  percent  of  the 

firing  dates  for  that  period.  On  July  11,  1983  the  Commanding 

Officer,  Camp  Edwards  ordered  Avco  to  stop  all  tank  ammunition 
firing  operations  until  an  effective  noise  reduction  structure 
was  placed  into  operation. 

Avco  is  under  contract  with  the  U.S.  Army  to  develop  and  test 
an  advanced  105mm  HEAT  round.   Current  plans  call  for  test 
firing  approximatly  300  rounds  in  the  summer-fall  1984  time 
period  following  installation  and  successful  demonstration  of 
an  effective  noise  reduction  device. 


D.  K.  Maynard 

Manager 

Ordnance  Test  Dept 

March  28,  1984 
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10  Moulton  Street 
Cambridge.  MA  02238 
Telephone  (6 1 7)  491-1850 
Telex  No.  92-1470 


Bolt  Beranek  and  Newman  Inc.  [£1553 

28    December    1982 


AVCO  Systems   Division 
201   Lowell   Street 
Wilmington,    MA      01887 

Attention:      Mr.    Dave   Maynard 
Mail   Stop   3164 

Subject:  Community  Noise  Measurements 

of   105  mm  Tank  Gun 
BBN   Project  No.    155078 

Gentlemen: 

At  the  request  of  AVCO  Systems  Division,  Bolt  Beranek  and 
Newman  Inc.  (BBN)  visited  their  Tank  Gun  Facility  located  at 
Camp  Edwards  to  measure  the  levels  of  noise  created  by  the 
firing  of  their  105  mm  tank  gun.   Measurements  of  the  noise 
created  by  the  National  Guard  firing  155  mm  howitzers  were 
also  obtained  for  the  purpose  of  comparison. 

MEASUREMENTS 

Acoustic  measurements  were  conducted  on  4  November  198  2  at 
two  positions  on  Greenway  Road  near  the  backyards  of 
residential  neighbors.   The  locations  of  these  two  positions 
are  shown  in  Fig.  1.   Both  direct  handheld  readings  oh  a 
sound  level  meter  and  analog  tape  recordings  were  obtained 
using  the  instrumentation  listed  in  Table  1.   At  the 
entrance  to  G  Range  (Position  1),  measurements  were 
conducted  of  twelve  firings  by  the  National  Guard  at  the  GP8 
range  between  11:48am  and  12:35pm.   Four  firings  of  the  tank 
gun  with  TP-T  M490  shells  were  measured  at  Position  1 
between  12:27  and  12:49pm.   Position  1  was  to  the  northeast 
of  the  tank  gun,  to  the  east  northeast  of  GP8  range  and  to 
the  east  of  the  National  Guard  target  area.   The  wind 
direction  during  the  measurements  was  from  the  west  to 
southwest  at  typically  2  to  8  mph.   The  weather  was  foggy 
with  drizzle  or  rain  and  the  temperature  was  about  70°F. 
Position  1  was  downwind  of  both  firing  locations  and  the 
target  area;  and  the  levels  of  noise  measured  were  probably 
representative  of  the  highest  levels  that  would  be  measured 
under  any  weather  conditions.   The  handheld  measurements 
obtained  with  the  sound  level  meter  were  measured  "C" 
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weighted  using  the  slow  meter  response.   The  tank  gun 
firings  measured  104  to  106  dBC  slow  while  the  National 
Guard  firing  noise  was  76  to  91  dBC  slow  and  the  explosion 
noise  was  8  3  to  91  dBC  slow  evidently  with  the  usual  charge 
of  explosive  and  about  67  to  70  dBC  slow  for  the  reduced 
charge. 

At  Position  2,   measurements  were  conducted  of  seven  firings 
by  the  National  Guard  between  1:28  and  l:47pra  and  three 
firings  of  the  tank  gun  between  1:22  and  1:44pm.   Position  2 
is  south  southeast  of  the  tank  gun  location  and  east  of  the 
National  Guard  firing  location  at  GP8.   During  these 
measurements  the  wind  direction  was  from  the  west  southwest 
to  south  southwest  and  the  wind  speed  was  typically  5  to 
7  raph.   Position  2  was  therefore  upwind  of  the  tank  gun 
location  and  crosswind  to  the  National  Guard  firing 
location. 

The  tank  gun  measurements  at  Pos.  2  were  about  72  to  74  dBC 
slow  and  the  National  Guard  firing  and  explosion  noise  with 
evidently  the  usual  charge  was  about  80  dBC  slow.   If  Pos.  2 
had  been  downwind  from  either  of  the  two  firing  locations 
these  levels  would  be  significantly  higher.   Scaling  for  the 
distance  differences  between  Pos.  1  and  GP8  and  Pos.  2  and 
GP8,  the  National  Guard  noise  could  be  about  5  dB  louder  at 
Pos.  2  than  at  Pos.  1  during  downwind  conditions.   The  tank 
gun  noise  would  only  be  about  6  dB  lower  at  Pos.  2  than  at 
Pos.  1  due  to  the  greater  distance  to  the  tank  gun;  not 
30  dB  lower  as  measured  due  to  this  position  being  upwind 
and  not  downwind. 

The  background  ambient  measured  at  1:50pm  was  59  dBC  and 
44  dBA.   These-  levels  would  be  somewhat  lower  during  calm 
weather  when  the  wind  was  not  creating  some  sound  as  it  blew 
through  the  trees. 

SUMMARY 

The  tank  gun  noise  was  15  to  20  dB  louder  than  the  National 
Guard  noise  at  Pos.  1  on  4  November  198  2.   Since  an  increase 
of  10  dB  is  subjectively  observed  as  being  twice  as  loud  the 
neighbors  may  perceive  the  tank  gun  as  twice  to  four  times 
louder  than  the  National  Guard.   It  is  believed  that  some 
reduction  of  tank  gun  noise  could  be  achieved  by  the 
judicial  location  of  earth  berms  around  the  tank  firing 
locations.   The  height  and  length  of  these  berms,  and  the 
amountlof  reduction  achievable  could  be  calculated  as  an 
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extension  of  this  project.   Some  direct  questioning  of  the 
neighbors  by  BBN  as  to  what  exactly  annoys  them  may  be 
useful  in  solving  this  community  noise  problem.   Something 
as  simple  as  some  mutually  agreed  upon  scheduling  may,  in 
fact,  be  the  best  solution. 

If  you  have  any  questions  or  require  additional  help  with 
this  problem,  please  do  not  hesitate  to  call. 

Sincerely  yours, 

BOLT  BERANEK  AND  NEWMAN  INC. 


William  E.  Biker 

WEB/kc 

Enclosures:   Table  1 
Figure  1 
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TABLE    1 
LIST   OF    MEASUREMENT    INSTRUMENTATION 


• 

Serial 

Instrument 

Manufacturer 

Model 

Number 

Microphone   Calibrator 

GenRad 

156 2-A 

19804 

Sound   Level  Meter 

GenRad 

1982 

0185 

Microphone 

GenRad 

1962-9601 

750 

Microphone 

GenRad 

1962-9602 

165 

Preamplifier 

GenRad 

1560-P42 

3890 

Tape  Recorder 

Kudelski 

Nagra   IVSJ 

9505 

Headphones 

Univox 

UHP-2 
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033E33  Systems 

Textron  Systems/A  Textron  Company 


201  LOWELL  STREET.  WILMINGTON.  MA  01887-2941  INTEROFFICE  MEMORANDUM 

1241-RP-98-088 


12  October  1998 


Christopher  J.  Churney 

U.S.  Army  Corp  of  Engineers 

Clock  Tower  Building 

Attn:  CEMVR-ED-DO 

PO  Box  2004 

Rock  Island,    IL    61204-2004 


SUBJECT:    Request  for  Information 

COPY  TO:  L.L.  Boudreau,  C.G.  Buzawa,  R.L.Stephens,  S.J.  Terani,  file 

:y  Dear  Mr. Churney: 

The  attached  documents  are  provided  in  response  to  your  request  for  information  about 
Textron  activities  at  the  J-3  Range,  Camp  Edwards,  MA.    They  provide  an  overview  of 
Textron  activities  at  this  site  and  a  summary  of  testing  conducted  there  since  January 
1984.  I  will  be  glad  to  answer  any  questions  that  you  may  have  during  your  next  visit  to 
the  site.  Mr.  Robert  Stephens  indicated  that  you  were  planning  a  site  visit  with  Mr. 
Nicholas  laiennaro  some  time  during  the  week  of  19  October.  Please  call  me  at  978- 
657-2190  to  answer  any  questions  and  to  schedule  your  visit.  I  look  forward  to  meeting 
you. 


Richard  Plzak 

Manager,  IPD  Test  Operations 

att 
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target  is  backed  up  by  a  semi-infinite  armor  target  (typically  6  inch  RHA)  to  arrest  the 
EFP  after  it  has  defeated  the  test  target.  Warhead  test  fixtures  may  be  either  static  or 
dynamic.  Static  fixtures  incorporate  plywood  'V  blocks  to  hold  the  warhead  in 
alignment  with  the  target  aimpoint.  Dynamic  spin  fixtures  impart  a  spinning/coning 
motion  to  the  warhead  by  mounting  it  to  the  angled  face  of  a  rotating  drum.  A 
diode/photocell  arrangement  is  used  to  control  firing  of  the  warhead  when  it  is  aligned 
with  the  target  aimpoint.  The  warhead  is  mounted  to  the  angled  surface  of  the  drum  such 
that  the  warhead  aimpoint  is  downward  when  it  is  not  aligned  with  the  target  aimpoint. 

For  range  testing,  warheads  are  initiated  remotely  using  an  exploding  bridgewire  (EBW) 
detonator  installed  immediately  prior  to  test.  Warheads  are  fired  in  a  test  'pit' 
constructed  of  concrete  blocks  and  armor  plates.  The  Camp  Edwards  impact  area  is 
located  directly  downrange  of  the  warhead  test  setup. 

The  warhead  test  range  is  instrumented  with  flash  x-ray  stations  and  a  high  speed  Cordin 
camera  to  document  EFP  formation.  For  warheads  producing  a  fragment  spray, 
fragments  may  be  caught  in  a  soft  catch  assembly  filled  with  high  density  polyethylene 
foam,  allowed  to  impact  armor  plate  targets  to  assess  lethality  or  knocked  down  using  a 
stripper  plate  positioned  immediately  downrange  of  the  warhead. 

Typical  warhead  test  setups  are  shown  in  Figures  2  and  3. 

1.2  Projectile  Ground  Launch  Tests 

Many  tests  conducted  at  TCO  involve  launching  simulated  Skeet™  type  projectile  which 
contain  no  high  explosive  charge.  These  items  generally  consist  of  an  upper  housing 
which  contains  sensors  and  electronic  components  and  a  lower  housing  which  contains 
either  test  instrumentation  or  a  small  (750  mg  fffg)  black  powder  spotting  charge.  In 
these  tests  the  projectile  is  launched  from  the  ground  to  travel  approximately  470  feet 
downrange  with  a  maximum  ordinate  of  approximately  80  feet.  The  test  item  may  be 
captured  in  a  net  or  allowed  to  impact  the  ground  and  is  recovered  after  the  test.  Testing 
may  involve  launching  over  operational  vehicles  or  target  simulators.  In  some  tests,  a 
smart  munition  may  autonomously  launch  the  inert  projectile  so  that  it  can  potentially  fly 
in  any  direction. 


1.3  Rocket  Motor  Ground  Launch  Tests 

In  these  tests,  a  small  rocket  motor  with  a  burn  time  of  approximately  one  second 
vertically  launches  an  inert  test  vehicle  to  a  height  of  approximately  120  feet  above 
ground  level  while  also  imparting  a  spinning  motion.  The  test  item  is  photographed  in 
flight,  falls  to  the  ground,  and  is  recovered  after  the  test.  Some  tests  may  involve  the 
addition  of  inert  projectiles  mounted  to  the  test  vehicle  by  explosive  bolts.  Bolts  are  fired 
while  the  test  vehicle  is  near  the  top  of  its  trajectory  to  launch  inert  projectiles  in  four 
directions. 
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3.0  ASSEMBLY  AND  INSPECTION  OPERATIONS 

The  assembly,  x-ray  inspection  and  mass  properties  determination  of  ordnance  items  are 
performed  in  the  assembly  building  at  TCO.  Operations  are  generally  limited  to  small 
numbers  of  items  used  in  development  and  evaluation  testing  with  full  scale  production 
operations  carried  out  at  other  Textron  and  subcontract  locations. 


4.0  ENVIRONMENTAL  TEST 

The  environmental  test  building  is  equipped  with  a  30  ft3  temperature  chamber,  and  two 
2  ft.j  temperature  chambers  for  temperature  conditioning  of  ordnance  items.  This 
building  is  also  used  as  a  control  room  area  for  some  range  test  operations. 


5.0  EXPLOSIVE  STORAGE 

Four  ammunition  storage  bunkers  containing  a  total  of  seven  segregated  cells  provide 
storage  for  high  explosive,  propellant  and  fuzed  ammunition.  These  bunkers  are 
equipped  with  high  security  locks  and  an  alarm  system  and  are  approved  for  storage  of 
classified  material. 

6.0  SECURITY 

The  TCO  facility  is  approved  by  the  Government  for  the  storage  and  handling  of 
classified  material.  Security  procedures  for  the  handling  of  classified  documents  and 
hardware  have  been  established  in  accordance  with  the  "National  Industrial  Security 
Program  Operating  Manual"  (NISPOM)  dated  January  1995.  Compliance  with  security 
requirements  is  monitored  by  the  Textron  Systems  security  team  at  Wilmington,  MA  and 
periodically  audited  by  Government  security  inspections. 

Physical  security  is  provided  by  the  appropriate  use  of  high  security  locks  and  electronic 
intrusion  detection  systems  (IDS).  Security  patrols  are  provided  by  the  Massachusetts 
Military  Reservation  security  forces  supplemented  by  the  Massachusetts  Sate  police. 
Physical  Security  procedures  and  equipment  are  in  compliance  with  the  requirements  of 
DoD  5l00.76vJ,hysical  Security  of  Sensitive  Conventional  Arms,  Ammunition  and 
Explosives,"  dated  September  1992.  Compliance  with  Government  security  requirements 
is  monitored  buy  the  Textron  Systems  security  team  at  Wilmington,  MA  and  periodically 
audited  by  Government  security  inspection. 


8.0  SAFETY 

All  TCO  operations  are  carried  out  within  the  requirements  of  DoD  4145.26-M,  "DoD 
Contractor's  Safety  Requirements  for  Ammunition  and  Explosives,"  dated  July  19,  1985 
and  the  Textron  Safety  program.  All  testing,  loading  and  assembly  operations  are 
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TABLE  I 

TCO  TEST  SUMMARY 

January  1984  through  June  1997 


c) 


WARHEAD 

SKEET  GROUND  LAUNCH 

SKEET  TOWER  LAUNCH 

EXPLOJ>IYEJDISPO^AL__ 

FJXjEDj3ASJ2UN-(8K 

TOWER  DROP  TEST 

R/M  GROUND  LAUNCH 

TMD  FAILURE  ANALYSIS 

CONTROLLED  FRAG  RECOVERY 

20  MM  NON  RICOCHE 

ENVIRONMENTAL/SAFETY  TESTS 

TOAD  LAUNCHER 

HAZARD  CLASSIFICATION 

WH  ARENA  CHECKOUT 

BLAST  EFFECTS 

SADARM  WING 

PIPE  TESTS  (EXP  PROP) 

CAPTIVE  FLIGHT  TEST 

IR  REFLECTIVITY  TESTS 

AR  CANDLE  TEST 

EXPLOSIVE  TRAIN  TESTS 

CBU  TEST 

M159  FLARE 

ERECTION  TEST 

BALLOON  TESTS 

SESIS 

EXPLOSIVE  BOLT 

ARTICULATION  TEST 

WH  ARENA  TEST 

TOWER  FIXTURE  CHECKOUT 

NOISE  SUPPRESSION  TEST 

J3  RANGE  NUMBER  NOT  USED 


688 
434 
301 
81 
64 


TOTAL: 


43 

31 

28 

-27 

~~25 

24 

23 

11 

10 

10 

9 

8 

8 

7 

6 

6 

4 

4 

3 

1 

1 

1 

1 

7 

1 

12 
1928 


F-84 


m 


,<c 


■■■  . 


c 


Conf idermai  Company  Private 


Textron  Defense  Systems 

Wilmington,  Massachusetts 

Environmental  Survey  of 
Textron  Cape  Operations 
J-3  Range,  Sandwich,  MA 


ENSR  Consulting  and  Engineering 

December  1993 

Document  Number  6630-035 


. 


■ 


e 


CONTENTS 


1.0    INTRODUCTION    1-1 

1.1  Purpose 14 

1.2  Scope   1-1 

1 .3  Organization  of  Report 1-1 

2.0    SITE  DESCRIPTION  AND  CHARACTERIZATION 2-1 

2.1  Site  Location  and  Description  2-1 

2.2  Current  Land  Use  (including  waste  generation,  disposal  and  underground 
storage  tanks)    2-1 

2.3  Historical  Land  Use    2-3 

2.4  Physiography/Surface  Hydrology    2-4 

2.5  Soils,  Geology  and  Hydrogeology 2-4 

2.6  Climate    2-5 

2.7  Noise 2-5 

3.0    RESULTS  OF  ON-SITE  INVESTIGATION 3-1 

3.1  Contaminated  Structures,  Buildings  or  Fixtures    3-1 

3.2  Unexploded  Ordnance 3-1 

3.3  Raw  Material  Storage  Areas 3-1 

3.4  Non-Regulated  and  Hazardous  Waste  Storage  Areas 3-2 

3.5  Environmental  Compliance 3-2 

4.0    EVALUATION  OF  ECOLOGICAL  BASEUNE 4-1 

4.1  Forests  and  Woodlands   4-1 

4.2  Fish  and  Wildlife  Populations  and  Habitat    4-1 

4.3  Threatened  or  Endangered  Species 4-2 

4.4  Soils  and  Vegetation 4-2 

4.5  Nature  of  Ecosystem  (i.e.  prime  or  unique  farmland,  native  prairies  or 
grasslands)    4-2 

4.6  Surface  Water,  Wetlands  and  Flood  Plains    4-3 

4.7  Groundwater  Supplies  and  Quality 4-3 

4.8  Outdoor  Recreational  Resources 4-4 

4.9  Cultural  and  Historical  Resources   4-4 


6630-035  December.  1993 


€ 


<C 


V- 


CONTENTS 

(Cont'd) 

5.0    SURROUNDING  LAND  USE  AND  SENSITIVE  RECEPTORS 5-1 

5.1  Current  Surrounding  Land  Use   5-1 

5.2  Existing  and  Potential  Human  Populations  in  Area 5-1 

5.3  Proximity  to  a  Pubic  Planning  District .5-2 

5.4  Inclusion  in  or  Proximity  to  a  National  Wilderness  Area 5-2 

5.5  Other  Army  or  non-Army  Jurisdictional  Limitations  on  Property  Use    5-2 

6.0    AREAS  OF  POTENTIAL  ENVIRONMENTAL  CONCERN 6-1 

6.1  Description  and  Evidence  of  Impact 6-1 

6.2  Exposure  Assessment    6-1 

7.0    SUMMARY  OF  FINDINGS  AND  CONCLUSIONS 7-1 

7.1  Summary  of  Findings  &  Recommendations 7-1 

7.2  Conclusions 7-1 

8.0    STUDY  UMITATIONS 8-1 


APPENDICES 

A  Hazardous  Waste  Generator  Documentation 

B  Tank  Removal  and  Installation  Documentation 

C  Soil,  Geology,  and  Hydrology  Information 

D  Incompatible  Use  Zone  (ICUZ)  Maps 

E  Supporting  Documentation  for  Ecological  Baseline  Evaluation 

F  Zoning  Map 

G  Sensitive  Receptor  Information 


6630O35  ||  December.  1993 


r 


LIST  OF  FIGURES 

2-1        Site  Location  Map 2-2 

APPENDIX  FIGURES 

C-1  General  Soil  Map  of  Cape  Cod 

C-2  Soil  Map 

C-3  Zones  of  Contribution 

F-1  Surrounding  Land  Use  Zoning 


6630-035  jjj  December,  1993 


^ 


1.0    INTRODUCTION  ,    Jj.  ,  I 


1.1      Purpose 


ENSR  Consulting  and  Engineering  was  retained  by  Textron  Defense  Systems  (Textron)  to 
perform  an  Environmental  Survey  of  the  Textron  Cape  Operations  J-3  Range  (J-3  Range)  on 
Otis  Air  Force  Base  in  Sandwich,  Massachusetts.  The  purpose  of  this  survey  is  to  determine 
potential  environmental  liability  resulting  from  the  use  of  the  J-3  Range  by  Textron  Cape 
Operations. 

1.2  Scope 

The  survey  phase  conducted  here  is  the  initial  phase  of  a  tiered  approach  to  development  of 
an  Environmental  Baseline  Study  (EBS).  An  EBS  is  required  of  all  Army  property  transactions 
including  lease  renewals,  as  is  the  case  with  the  J-3  Range.  This  investigation  was  done  in 
accordance  with  Army  Regulation  AR-200-1,  specifically  Section  7  of  Appendix  B,  a  visual 
inspection  of  the  property,  interviews  with  individuals  knowledgeable  about  the  site,  a  review 
of  available  she  and  local  agency  files,  a  review  of  underground  storage  tank  permit  and 
license  records,  and  a  review  of  the  previous  investigation  conducted  on  the  Massachusetts 
Military  Reservation  (MMR). 

This  report  has  relied  upon  existing  information  provided  by  Textron  Defense  System.  Much 
of  the  baseline  information  was  obtained  from  the  report  entitled  'Environmental  Management 
Analysis  Program  for  the  Massachusetts  Military  Reservation  "  dated  October  1991 
(References  to  this  document  shall  be  made  using  a  citation  as  follows:  MMR  Report,  Oct. 
1991,  pxyz). 

1.3  Organization  of  Report 

This  section  is  followed  by  Section  2,  which  includes  a  general  description  of  the  site,  a 
discussion  of  current  and  historical  land  uses,  a  description  of  regional/site  soils,  geology, 
hydrogeology,  surface  hydrology,  and  meteorology;  and  an  evaluation  of  on-site  noise. 
Sections  3  and  4  provide  the  results  of  the  on-site  investigation  and  evaluation  of  the 
ecological  baseline.  Section  3  includes  the  condition  of  on-site  operations  that  may  pose  a 
potential  environmental  concern.  Section  4  provides  an  evaluation  of  the  site  relative  to 
presence  or  absence  of  various  ecological  components.  Following  the  on-site  information  is 
a  description  of  current  surrounding  land  uses  and  a  summary  of  known  or  potential  human 
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populations  around  the  site;  and  an  evaluation  of  the  site  proximity  to  various  planning  and 
wildlife  areas.  Sections  6  and  7  provide  a  description  of  the  areas  of  potential  environmental 
concern,  and  a  summary  of  findings  and  conclusions  based  on  the  information  gathered  and 
reviewed  for  this  report.  Section  8  provides  a  description  of  the  Study  Limitations  of  this 
report  (other  than  those  mentioned  in  Section  1.2  above). 
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2.0    SITE  DESCRIPTION  AND  CHARACTERIZATION 


2.1  Site  Location  and  Description 

The  J-3  Range  consists  of  a  29  acre  parcel  of  land  located  on  the  western  side  of  Greenway 
Road,  within  the  Massachusetts  Military  Reservation  in  Sandwich,  Massachusetts  (See  Figure 
2-1:  Site  Location  Map).  The  J-3  Range  extends  approximately  1,500  feet  north/northwest  of 
Greenway  Road.  The  majority  of  the  property  is  cleared,  with  stands  of  trees  around  the 
buildings  at  the  southeast  end  of  the  property  (near  Greenway  Road)  and  bordering  the 
perimeter.  The  J-3  Range  is  abutted  by  woodland  to  the  north,  east  and  west,  and  by 
Greenway  Road  to  the  South.  Across  Greenway  Road  is  more  undeveloped  land  extending 
to  the  MMR  property  line.  The  on-site  developments  consist  of  six  buildings  (labeled  J-3-1,  J- 
3-3,  J-3-4,  S&Q;  J-3-6,  J-3-7  and  J-3-9);  several  trailers;  numerous  storage  sheds;  seven 
munitions  bunkers  (labeled  5-1,  5-2,  5-3,  5-4,  5-A,  5-B  and  5-C);  two  towers  used  for  testing 
(one  40  ft.  and  one  80  ft.);  several  nets,  metal  walls,  and  concrete  blocks  used  in  stopping 
the  warheads  when  launched;  an  X-ray  building  (used  to  X-ray  the  warheads);  and  a  camera 
building.  The  testing  area  also  includes  a  launching  mechanism  for  the  warheads  and 
several  concrete  pads  used  in  testing  the  penetration  capabilities  of  the  warheads.  See 
Figure  2-2:Site  Plan  for  building  and  operations  locations. 

2.2  Current  Land  Use  (including  waste  generation,  disposal  and  underground  storage 
tanks) 

The  J-3  Range  currently  performs  reverse  ballistic  impact,  explosive  testing  and  loading, 
ammunition  firing  and  other  munitions  testing  operations.  Many  of  the  testing  activities  are 
photographed  and  the  film  is  developed  in  building  J-3-6. 

Wastes  generated  at  the  facility  include  solid  waste,  sanitary  wastewater,  and  very  small 
quantities  of  non-regulated  waste  and  hazardous  waste  chemicals  from  the  photo- 
development  process.  The  facility  is  registered  with  the  Massachusetts  Department  of 
Environmental  Protection  (DEP)  as  a  very  small  quantity  generator  (VSQG)  of  hazardous 
waste  (I.D.  #  MAV000012112)  (See  Appendix  A  for  VSQG  documentation).  According  the 
Textron  records,  the  non-regulated  wastes  generated  include  Kodak  Developer  GBX,  and 
Kodak  Fixer,  and  the  hazardous  waste  generated  is  an  acetic  acid  stop  bath.  (See  Section 
3.4  for  a  discussion  of  waste  storage  and  handling). 
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There  are  currently  four  above  ground  storage  tanks  on  the  J-3  Range.  These  tanks  are 
located  at  buildings  J-3-1 ,  J-3-3,  J-3-6  and  J-3-7.  The  tanks  at  J-3-3,  J-3-6,  and  J-3-7  were 
installed  in  March  1991,  at  which  time  a  secondary  containment  area  was  constructed  around 
the  above  ground  tank  already  in  place  in  building  J-3-1.  All  four  tanks  are  used  for  heating 
oil  for  the  building  boilers.  The  tanks  in  building  J-3-3,  J-3-6  and  J-3-7  were  installed  in 
preparation  for  the  removal  of  the  three  underground  oil  storage  tanks  then  in  place  at  those 
same  buildings.  The  USTs  were  removed  on  June  19,  1991  by  Northeast  Tank  Services,  and 
according  to  the  records  reviewed,  no  evidence  of  contamination  was  found.  The  removed 
tanks  included  a  500  gallon  steel  tank  at  building  J-3-7;  a  1 ,000  gallon  fiberglass  Owens- 
Corning  tank  at  building  J-3-6;  and  a  1 ,000  gallon  steel  tank  at  building  J-3-3.  It  was  noted  in 
the  summary  memorandum  dated  June  20,  1991,  that  the  plans  showed  a  500  gallon  rather 
than  a  1 ,000  gallon  tank  at  building  J-3-6.  One  soil  sample  was  taken  from  each  of  the  tank 
excavations  and  analyzed  for  total  petroleum  hydrocarbons  (TPH).  The  results  of  the  analysis 
indicated  that  TPH  was  not  present  in  the  samples  above  the  method  detection  limit.  In 
addition  to  these  soil  samples,  head  space  readings  were  conducted  by  Textron  personnel 
during  the  tank  removal  in  order  to  determine  if  a  release  to  the  environment  had  occurred. 
According  to  the  records  reviewed,  no  reading  above  10  parts  per  million  were  detected. 
See  Appendix  B  for  Tank  Installation  and  Removal  Documentation. 

The  J-3-4  and  J-3-9  buildings  are  heated  by  electricity. 

2.3      Historical  Land  Use 

Camp  Edwards,  of  which  the  J-3  Range  is  a  part,  was  established  in  1935  by  the 
Commonwealth  of  Massachusetts  for  the  purpose  of  National  Guard  Army  Reserve  training. 
According  to  the  information  reviewed,  the  majority  of  the  activities  have  occurred  within  the 
cantonment  area  located  approximately  1 .75  miles  south  of  the  J-3  Range.  The  J-3  Range 
has  been  used  by  Textron  Cape  Operations  for  the  testing  of  warheads  and  similar 
procedures  since  1968.  Prior  to  that  time  the  J-3  Range  was  largely  undeveloped,  containing 
only  a  dirt  access  road  and  a  latrine.  The  J-3  Range  appears  to  have  been  part  of  the 
training  area  at  that  time. 
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2.4  Physiography/Surface  Hydrology 

The  surface  hydrology  of  the  site  has  the  same  general  characteristics  as  that  of  the  MMR 
and  the  Cape  as  a  whole.  The  surface  hydrology  of  the  MMR  does  not  exhibit  the  typical 
drainage  basin  system,  rather  It  consists  of  kettle  hole  topography  and  drainage.  Kettle  holes 
are  the  depressions  left  by  the  melting  of  an  ice  block  deposited  during  a  glacial  retreat. 
These  kettle  holes  contain  water  when  they  intersect  the  water  table,  and  act  as  recharge 
points  for  groundwater.  The  small  kettle  holes  on  the  MMR  have  been  classified  B  waters  by 
DEP;  designated  for  the  uses  of  protection  and  propagation  of  fish,  other  aquatic  life  and 
wildlife;  and  for  secondary  recreation  (MMR  report,  October  1991,  p  3.10-6). 

A  visual  inspection  of  the  J-3  Range  did  not  identify  any  on-site  surface  water  bodies. 

2.5  Soils,  Geology  and  Hydrogeology 

The  soil,  geology  and  hydrogeology  of  Cape  Cod  is  fairly  uniform  due  to  Its  formation  by 
glacial  deposition.  The  groundwater  of  Cape  Cod  is  contained  in  a  single  (sole  source) 
aquifer  comprised  mainly  of  sand  and  gravel  deposits,  beneath  which  finer  grained  deposits 
of  sand  and  silt  occur.  According  to  a  hydrogeologic  summary  produced  in  1989,  the  aquifer 
in  the  vicinity  of  the  MMR  has  a  maximum  thickness  of  270  feet  and  is  underlain  by  cystalline 
bedrock.  The  groundwater  is  reported  to  be  more  than  10  feet  below  the  ground  surface  in 
most  of  the  MMR  area,  with  production  yields  of  up  to  2,000  gallons  per  minute  in  outwash 
deposits  (MMR  Report,  October  1991,  p  3.10-6).  Based  on  a  review  of  the  Barnstable  County 
Soil  Survey  (March  1993)  the  J-3  Range  Is  located  in  an  outwash  plain.  The  MMR  Report 
(October  1991)  and  a  review  of  topographic  data  indicate  that  groundwater  from  the  J-3 
Range  is  likely  to  occur  between  15  and  25  feet  below  the  ground  surface;  with  a 
groundwater  flow  in  an  southeasterly  direction,  toward  Snake  Pond.  According  to  information 
obtained  from  the  Sandwich  Planning  &  Development  Office,  the  J-3  Range  is  in  the  Zone  Of 
Contribution  (ZOC)  of  the  Weeks  Pond  Wellfield  Well  Number  5,  located  south  of  Snake 
Pond;  and  the  ZOC  of  the  Pinkham  Road  Wellfield  Well  Numbers  4  &  6,  approximately  2.6 
miles  to  the  east  of  the  J-3  Range.  Appendix  C  provides  supporting  documentation 
regarding  soil,  geology  and  hydrology  of  the  area,  as  well  as  a  figure  showing  the  ZOC  areas 
relative  to  the  site. 
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2.6  Climate 

The  climate  of  the  subject  site,  as  that  of  the  entire  area,  is  expected  to  be  significantly 
influenced  by  the  moderating  effects  of  the  ocean.  The  average  monthly  precipitation  at  the 
MMR,  as  recorded  over  a  28  year  period  at  Otis  Air  Force  Base,  ranges  from  a  normal  low  of 
2.0  inches  to  3.3  inches  in  June  and  July,  to  a  high  of  4.8  inches  in  January  and  August 
(MMR  Report,  Oct.  1991,  p  3.2-1). 

Cape  Cod's  average  daily  temperature  is  approximately  50  degrees  Fahrenheit  (F.),  with  an 
average  daily  temperature  range  of  13  - 16  degrees  F.  recorded  for  the  MMR.  The  average 
temperature  on  the  MMR  during  the  coldest  months  (January  and  February)  is  reported  to  be 
30  to  31  degrees  F.,  and  that  of  the  warmest  month  (July)  is  71  degrees  F.  (MMR  Report, 
Oct.  1991,  p  3.2-1). 

The  prevailing  wind  direction  at  the  MMR,  and  presumably  at  the  J-3  Range,  varies  with 
season.  From  November  to  March  the  prevailing  winds  are  from  the  northwest,  with  a 
transition  to  southwest  prevailing  winds  occurring  between  March  and  May.  The  southwest 
winds  then  prevail  throughout  the  summer,  with  another  transitional  period  occurring  in 
November  (MMR  Report,  Oct.  1991,  P  3.2-3). 

According  to  the  MMR  report,  thunderstorms  occur  an  average  of  14  days  per  year  in  the 
vicinity  of  the  MMR.  Most  of  these  thunderstorms  (a  few  of  which  are  accompanied  by  hail) 
occur  in  the  summer  months  (MMR  Report,  Oct  1991,  p  3.2-5). 

2.7  Noise 

In  evaluating  the  noise  level  and  Installation  Compatible  Use  Zones  (ICUZ)  for  the  MMR,  the 
Army  defined  three  noise  zones  which  are  used  in  determining  acceptable  land  uses.  These 
zones,  referred  to  as  Zones  I,  II  and  III  are  measured  for  both  impulsive  noise  (C-weighted)  or 
continuous  noise  (A-weighted).  These  zones  are  defined  in  terms  of  their  proximity  to  noise 
sensitive  land  uses,  including  housing,  schools  and  medical  facilities.  Noise  sensitive  land 
uses  would  be  acceptable  in  Zone  I,  normally  unacceptable  in  Zone  II,  and  completely 
unacceptable  in  Zone  III.  According  to  the  information  provided  in  the  MMR  report  (Maps  19 
and  20),  the  J-3  Range  is  in  Zone  I  for  impulsive  noise  and  at  the  edge  of  the  Zone  II 
delineation  for  continuous  noise  (MMR  Report,  Oct  1991,  p  3.4-9).  Copies  of  the  ICUZ  maps 
(19  and  20)  are  provided  in  Appendix  D. 
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3.0    RESULTS  OF  ON-SITE  INVESTIGATION 


3.1  Contaminated  Structures,  Buildings  or  Fixtures 

A  visual  inspection  of  the  J-3  Range  was  conducted  by  ENSR  personnel  on  Friday, 
November  19,  1993.  The  results  of  this  inspection  indicated  only  minor  staining  noted  on  the 
concrete  floors  around  the  boilers  in  buildings  J-3-3,  and  J-3-6  (See  Figure  2-2  for  building 
locations).  Staining  around  boilers  such  as  this  is  common  and  is  usually  due  to  boiler 
blowdown  water  and  possible  loose  fittings.  The  stained  area  in  building  J-3-3  was 
approximately  6  ft  x  6  ft,  and  appeared  to  be  due  to  water  staining.  The  stained  area  in  J-3-6 
was  approximately  3  ft  x  4  ft,  and  was  rust  colored  in  some  areas,  indicating  again  that  it  was 
from  boiler  blowdown  water. 

3.2  Unexploded  Ordnance 

According  to  facility  personnel  there  is  no  unexploded  ordnance  on  the  J-3  Range.  The 
warheads  that  are  tested  at  the  facility  do  not  contain  explosives.  The  only  explosives 
reportedly  used  on-site  are  those  used  for  launching  the  warheads. 

3.3  Raw  Material  Storage  Areas  (including  above  and  underground  storage  tanks, 
chemical  storage  areas,  etc..) 

The  raw  material  storage  areas  include  several  storage  sheds  for  miscellaneous  fittings  and 
electrical  equipment,  the  munitions  bunkers,  a  gasoline  storage  shed,  a  paint  storage  shed 
and  the  four  above  ground  tanks  located  within  buildings  J-3-1,  J-3-3,  J-3-6  and  J-3-7.  All  of 
the  storage  sheds,  paint  shed,  and  munitions  bunkers  were  in  good  condition  at  the  time  of 
the  site  inspection.  It  was  noted  during  the  inspection  of  the  gasoline  storage  shed  (building 
J-3-C-1)  that  the  drip  tray  beneath  the  two  flammable  storage  lockers  contained  a  significant 
amount  of  water..  According  to  site  personnel  this  is  due  to  the  fact  that  rainwater  can  enter 
the  sheet  metal  building.  Outside  the  gasoline  storage  shed  there  was  a  cradle  with  one 
tapped  55-gallon  drum  of  virgin  diesel  fuel.  This  drum  was  not  labeled  and  there  was  no  drip 
pan  or  other  device  beneath  it  to  prevent  a  release  to  the  ground  surface.  However,  no 
significant  staining  was  noted  beneath  this  drum  at  the  time  of  the  inspection,  and  Textron 
personnel  indicated  that  the  situation  was  in  the  process  of  being  rectified. 

An  inspection  of  the  four  above  ground  fuel  oil  storage  tanks  revealed  that  they  were  all  in 
good  condition.  No  staining  was  noted  around  the  tanks  in  J-3-1 ,  J-3-3  or  J-3-6.  A  small 
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amount  of  oil  residue  was  noted  within  the  containment  area  for  the  above  ground  fuel  oil 
storage  tank  in  building  J-3-7.  The  containment  area  is  made  of  wood  with  a  sheet  metal 
liner.  No  oil  stains  were  present  outside  the  containment  area  and  the  tank  appeared  in 
good  condition. 

3.4  Non-Regulated  and  Hazardous  Waste  Storage  Areas 

The  only  non-regulated  and  hazardous  wastes  generated  at  the  facility  are  produced  in  the 
photo-development  process.  These  chemical  wastes  consist  of  Kodak  Fixer,  Kodak 
Developer,  and  an  acetic  acid  stop  bath.  The  fixer  and  developer  are  considered  non- 
regulated  wastes,  and  the  acetic  acid  stop  bath  is  a  hazardous  waste.  These  wastes  are 
used  in  the  photo-developing  equipment  in  building  J-3-6.  When  the  chemicals  are  finished 
being  used  they  are  transferred  to  30  gallon  plastic  drums  which  are  stored  in  the  photo- 
development  room.  This  room  has  a  cement  floor  and  there  were  no  signs  of  leaks  or  spills; 
however,  there  is  a  floor  drain  in  the  room  which  reportedly  discharges  to  the  on-site  septic 
system.  As  mentioned  in  section  2.2,  the  facility  is  considered  a  very  small  quantity 
generator  of  hazardous  waste.  Given  this  designation  Textron  is  able  to  transport  these 
wastes  off-site  to  their  Wilmington  Facility.  The  wastes  are  then  manifested  out  with  the 
Wilmington  Facility's  wastes,  to  Laidlaw  Environmental  Services,  300  Canal  Street,  Lawrence, 
Massachusetts  (See  Appendix  A  for  copies  of  waste  manifests). 

3.5  Environmental  Compliance 

The  results  of  the  inspection  of  the  facility  indicate  that  Textron  Cape  Operations  is  currently 
in  compliance  with  the  applicable  state  and  federal  environmental  regulations.  It  should  be 
noted  however,  that  this  inspection  did  not  constitute  a  comprehensive  environmental 
compliance  audit.  Based  on  a  site  visit  and  review  of  records  available  from  Textron,  the 
current  operations  at  the  J-3  Range  do  not  require  any  air  or  water  discharge  permits. 

According  to  Textron  personnel  a  site  walk  over  of  the  facility  was  conducted  by  the  U.S. 
Environmental  Protection  Agency  (EPA)  and  Massachusetts  Department  of  Environmental 
Protection  (DEP)  in  the  fall  of  1992.  This  inspection  was  in  conjunction  with  an  investigation 
of  groundwater  contamination  that  was/is  impacting  the  Air  National  Guard  (ANG)  property  in 
the  area  of  the  J-3  Range.  Textron  contacted  the  ANG  after  this  inspection  and  they 
indicated  that  the  agencies  (EPA  and  DEP)  had  found  no  evidence  of  contamination  resulting 
from  operations  on  the  J-3  Range. 
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4.0     EVALUATION  OF  ECOLOGICAL  BASELINE 


4.1  Forests  and  Woodlands 

Based  on  observations  made  during  the  site  visit,  approximately  30%  of  the  J-3  Range 
consists  of  undeveloped  woodlands.  The  majority  of  the  woodland  is  located  at  the 
southeast  end  of  the  property,  near  Greenway  Road.  Stands  of  trees  also  exist  between 
buildings,  and  around  the  perimeter  of  the  testing  area.  The  woodlands,  as  is  characteristic 
for  Cape  Cod,  consist  primarily  of  conifers  including  pitch  pine,  jack  pine,  and  some  oak. 
These  woodlands  were  generally  of  medium  density,  with  an  undergrowth  of  grasses  and 
various  low  bushes  .  The  MMR  Report  map  12  concurred  with  these  findings,  indicating  that 
the  center  of  the  site  was  open  grassland;  with  the  southeast  end  and  perimeter  consisting  of 
"mixed  scrub"  and  coniferous  forest  (See  Appendix  E  for  copy  of  Map  12).  An  in  depth  study 
of  on-site  vegetation  was  outside  the  scope  of  this  investigation. 

4.2  Fish  and  Wildlife  Populations  and  Habitat 

No  fish  populations  or  habitats  exist  on  the  J-3  Range.  The  nearest  water  body  is  Snake 
Pond,  approximately  2,500  feet  south  of  the  site. 

The  MMR  as  a  whole  consists  of  approximately  80%  pitch  pine/scrub  oak  forest  and  offers  a 
variety  of  habitats  for  wildlife.  The  MMR  provides  a  wildlife  corridor  from  the  Shawmee- 
Crowell  State  Forest,  to  the  north  of  the  MMR,  to  the  Crane  wildlife  Management  Area  to  the 
south  of  the  MMR.  A  wildlife  study  specifically  for  the  J-3  Range  was  not  conducted  as  part 
of  this  investigation.  The  mammals  that  can  be  found  on  the  MMR  include  red  fox,  gray  fox, 
red  squirrel,  eastern  chipmunk,  cottontail  rabbit,  shorttail  weasel  and  white  tail  deer.  The 
MMR  also  provides  a  varied  habitat  for  birds  including  ruffed  grouse  and  bobwhite  quail, 
herring  gull,  chickadee,  goldfinch,  osprey,  red  tailed  hawk,  blue  jay,  mockingbird,  brown 
thrasher  and  american  robin.  Although  there  are  a  number  of  amphibian  species  on  the 
MMR,  including  various  frogs,  snakes  and  turtles,  the  occurrence  of  these  animals  on  the  J-3 
Range  is  expected  to  be  limited  by  the  lack  of  surface  water  on  or  adjacent  to  the  property. 
(Information  based  on  MMR  Report,  October  1991,  p  3.6-16  &  17). 

No  wildlife  was  noted  on  the  J-3  Range  at  the  time  of  the  site  inspection. 


6630-035  4-1  December.  1993 


r 


( 


( 


4.3  Threatened  or  Endangered  Species 

According  to  the  information  provided  in  the  MMR  Report,  there  are  no  known  threatened  or 
endangered  species  (flora  or  fauna)  on  the  J-3  Range.  The  closest  rare  or  endangered 
species  noted  in  the  report  was  Sandplain  Rax,  a  state  listed  plant  species  of  special 
concern.  The  Sandplain  flax  was  identified  in  a  grassy  roadside  area  along  Greenway  Road, 
approximately  1 .25  miles  southwest  of  the  subject  site.  Also  noted  at  that  location  were  Little 
Lady  Tresses  and  Nuttail's  Milkwort  which  are  on  the  Massachusetts  Watch  List  (formerly 
considered  rare)  (MMR  Report,  Oct  1991,  p  3.6-16  and  Map  15).  A  copy  of  the  Wildlife  & 
Flora  map  (map  15)  is  included  in  Appendix  E 

4.4  Soils  and  Vegetation 

The  J-3  Range  area  is  part  of  the  Enfield-Merrimac-Carver  soil  formation  and  consists  of 
nearly  level  to  steep,  very  deep,  excessively  drained  and  well  drained,  loamy  and  sandy  soils 
formed  in  glacial  outwash  and  eolian  material,  in  glacial  outwash  sediments  and  glacial  till;  in 
areas  of  glacial  lake  deposits  (US  Department  of  Agriculture  Soil  Conservation  Service/Mass. 
Experiment  Station,  General  Soil  Map  for  Barnstable  County,  Massachusetts,  March  1993). 
See  Appendix  C  for  excerpts  from  the  soil  survey.  Based  on  visual  observations,  the  J-3 
Range  appears  to  consist  primarily  of  well  drained  sandy  soils  of  varying  slope. 

The  vegetation  on  the  J-3  Range  consists  primarily  of  mixed  pine  and  oak,  open  to  medium 
density,  woodlands.  The  undergrowth  and  vegetation  in  the  open  areas  of  the  site  consists 
of  various  grasses  (See  Vegetation  Type  &  Density  Map  (MMR  Report,  map  no.  12)  in 
Appendix  E). 

4.5  Nature  of  Ecosystem  (i.e.  prime  or  unique  farmland,  native  prairies  or  grasslands) 

Based  on  observations  during  the  site  visit,  review  of  the  MMR  Report,  and  a  review  of  the 
Soil  Survey  for  Barnstable  County  (March  1993),  the  J-3  Range  is  not  located  on  prime  or 
unique  farmland;  nor  is  the  area  considered  a  native  prairie  or  grassland  (the  table  of  Prime 
Farmland  and  Soils,  from  the  Barnstable  County  Soil  Survey,  are  provided  in  Appendix  C). 
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4.6  Surface  Water,  Wetlands  and  Flood  Plains  (presence  and  condition  on-site) 

The  site  inspection  and  review  of  available  data  did  not  indicate  the  presence  of  any  surface 
water  bodies,  or  wetiands  on  the  J-3  Range.  Although  according  to  the  Rood  Insurance  Rate 
Map  (FIRM)  for  Sandwich,  Massachusetts  (August  5, 1991),  the  flood  hazard  of  the  area  of 
the  J-3  Rage  has  not  been  determined,  the  area  immediately  abutting  the  site  is  outside  the 
500  year  floodplain.  Therefore,  ft  is  reasonable  to  assume  the  J-3  Range  is  also  outside  the 
500  year  flood  plain. 

4.7  Groundwater  Supplies  and  Quality 

According  to  a  map  of  the  Water  Resource  Districts  for  the  Town  of  Sandwich, 
Massachusetts,  obtained  at  the  Sandwich  Engineering  Office,  the  J-3  Range  is  within  the 
zone  of  contribution  (ZOC)  for  the  Weeks  Pond  Wellfield  Well  Number  5,  located  south  of 
Snake  Pond;  and  the  ZOC  of  the  Pinkham  Road  Wellfield  Well  Numbers  4  &  6,  approximately 
2.6  miles  to  the  east  of  the  J-3  Range  (See  Figure  C-3:  ZOC  in  Appendix  C).  As  noted  earlier, 
all  of  Cape  Cod  is  underlain  by  a  sole  source  aquifer.  The  information  reviewed  indicated 
that  this  aquifer  is  generally  of  good  chemical  quality  for  drinking  and  other  uses.  The 
groundwater  is  typically  "low  in  dissolved  solids,  is  soft  and  virtually  free  of  toxic  heavy  metals 
and  organic  compounds.'(MMR  Report,  October  1991,  p  3.10-8). 

There  are  two  process/sanitary  use  water  supply  wells  on  the  J-3  Range,  one  located  at 
building  J-3-1  and  the  other  at  building  J-3-6.  Sample  results  from  1988,  1990  and  1992  were 
reviewed  as  part  of  this  investigation.  Samples  from  both  wells  were  analyzed  for  trace 
metals,  volatile  organic  compounds  (VOC),  and  bacteriological  and  chemical  analysis  (See 
Appendix  E  for  a  copy  of  analytical  results).  The  metal  analysis  results  from  both  wells 
indicate  that  the  only  metals  present  in  detectable  concentrations  are  fluoride  and  copper. 
The  fluoride  concentrations  in  well  J-3-1  were  measured  in  1988  and  1990  at  0.20  mg/L  and 
0.24  mg/L,  respectively.  The  concentrations  of  fluoride  in  the  J-3-6  well  similar  and  ranged 
from  0.15  mg/L  in  1988  to  0.27  mg/L  in  July  1992.  Copper  concentrations  in  Well  J-3-1  were 
0.208  mg/L  and  0.21  mg/L  in  1988  and  1990,  respectively;  while  concentrations  in  Well  J-3-6 
ranged  from  0.63  mg/L  in  1988  to  2.35  mg/L  in  1992.  No  standards  exist  with  which  to 
compare  these  results. 

The  volatile  organic  compound  analysis  on  water  samples  from  the  two  wells  detected 
benzene  in  both  wells  in  1988,  with  concentrations  of  0.93  ug/L  (ppb)  in  Well  J-3-1  and  0.56 
ug/L  in  J-3-6.  No  VOCs  were  detected  in  the  1990  or  1992  samples. 
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It  was  noted  in  the  process  of  conducting  this  investigation  that  there  is  a  groundwater 
monitoring  well  along  Greenway  Road,  near  the  entrance  to  the  J-3  Range.  This  monitoring 
well  is  part  of  an  on-going  investigation  of  groundwater  contamination  resulting  from  off-site 
sources.  No  detailed  information  regarding  this  investigation  was  available  in  the  course  of 
this  investigation. 

4.8  Outdoor  Recreational  Resources 

No  outdoor  recreational  resources  were  observed  on-site  during  the  course  of  this 
investigation.  Furthermore,  the  closest  potential  outdoor  recreational  resource  is  Snake  Pond 
located  approximately  2,500  feet  south  of  the  J-3  Range. 

4.9  Cultural  and  Historical  Resources 

Cultural  resources  can  be  broadly  defined  to  include  any  site,  structure,  or  object  which 
possesses  state,  local,  or  national  importance  due  to  its  association  with  historical  events  or 
persons,  embodies  distinctive  characteristics  of  a  type,  period,  or  method  of  construction,  or 
which  has  yielded,  or  is  likely  to  yield  information  important  to  history,  prehistory,  or 
paleontology  (MMR  Report,  Oct,  1991,  p  3.11-1). 

Given  the  current  use  of  the  J-3  Range,  its  prior  use  as  part  of  the  Camp  Edwards  training 
area  and  the  lack  of  permanent  structures  on  the  property,  it  can  be  inferred  that  no  historical 
sites  are  present  on  the  subject  property. 

Studies  of  cultural,  archeological  and  historic  resources  were  conducted  on  the  MMR  for 
Massachusetts  Army  National  Guard  and  Otis  Air  Force  Base,  in  1986.  The  J-3  Range  was 
not  included  in  these  studies,  but  some  inferences  can  be  made.  The  studies  indicated  that 
there  are  no  historically-significant  structures  within  the  bounds  of  the  training  area  (MMR 
Report,  Oct  1991,  p  3.11-4).  The  archeological  studies  indicated  that  there  are  several 
locations  on  the  MMR  that  are  considered  to  have  high  sensitivity  (high  potential  for 
archeological  information);  but  that  overall,  a  significant  percentage  of  the  training  area  was 
considered  to  have  low  archeological  potential  (MMR  Report,  Oct  1991,  p  3.11-6). 
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5.0    SURROUNDING  LAND  USE  AND  SENSITIVE  RECEPTORS 


5.1  Current  Surrounding  Land  Use 

The  J-3  Range  is  located  within  Camp  Edwards,  and  is  surrounded  by  undeveloped 
forestland  to  the  north,  east  and  west.  To  the  south  of  the  site  is  Greenway  Road,  across 
which  is  more  undeveloped  woodland.  Between  Greenway  Road  and  Route  130, 
approximately  1/2  mile  east/southeast  of  the  site,  is  the  property  boundary  for  Camp 
Edwards.  The  area  between  Camp  Edwards  and  Route  130  (part  of  the  Town  of  Sandwich) 
is  zoned  Low  Density  Residential  (R-2)  and  currently  contains  approximately  110  homes  (See 
Figure  F-1,  Appendix  F,  Surround  Land  Use  Zoning).  The  area  to  the  north  of  the  site  is  a 
designated  impact  area  for  Camp  Edwards,  and  is  used  by  the  Massachusetts  Army  National 
Guard  for  training  in  artillery  use. 

5.2  Existing  and  Potential  Human  Populations  in  Area 

The  on-site  population  consists  of  one  permanent  full  time  employee,  with  the  number  of 
temporary  personnel  (from  the  Wilmington  Facility)  varying  from  1  to  30  depending  on  the 
testing  procedures  being  undertaken.  According  to  Textron  personnel,  the  number  of 
employees  at  the  J-3  Range  is  not  expected  to  change  in  the  foreseeable  future. 

The  population  of  the  property  abutting  the  J-3  Range  is  currently  zero,  as  the  land  is 
undeveloped.  The  potential  population  of  this  area  is  dependant  upon  future  Army  uses,  and 
could  not  be  determined  with  the  available  information. 

The  closest  resident  population  is  the  residential  area  along  State  Route  130,  in  Sandwich, 
Massachusetts,  between  1/2  mile  and  one  mile  east/southeast  of  the  site.  The  population  of 
this  area  is  estimated  to  be  385  (approximately  1 10  homes  multiplied  by  3.5  people  per 
home).  According  to  Ms.  Marie  Blaney  of  the  Sandwich  Planning  Department,  further 
development  of  this  area  has  been  halted  for  the  foreseeable  future.  Therefore,  the 
population  of  the  area  should  not  change  significantly. 

Given  the  noise  evaluation  in  the  MMR  Report,  as  discussed  in  Section  2.7,  and  the 
continuation  of  current  site  uses,  the  on-site  activities  are  not  expected  to  adversely  impact 
the  human  populations  in  the  area  (See  Appendix  D  for  copies  of  the  ICUZ  maps  (19  &20) 
from  the  MMR  Report). 
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5.3  Proximity  to  a  Pubic  Planning  District 

Based  on  conversations  with  Marie  Blaney  of  the  Sandwich  Planning  Board  and  Dorr  Fox  of 
the  Cape  Cod  Commission,  the  J-3  Range  does  not  fail  within  any  public  planning  areas. 
The  closest  potential  planning  area  (an  area  of  proposed  growth)  in  the  Town  of  Sandwich  is 
located  approximately  four  miles  northeast  of  the  subject  site,  near  the  junction  of  Routes  6 
and  130  (See  Appendix  G  for  documentation). 

5.4  Inclusion  in  or  Proximity  to  a  National  Wilderness  Area 

The  National  Park  Service,  National  Forest  Service  and  Department  of  Fish  and  Wildlife  were 
contacted  in  an  effort  to  determine  the  proximity  of  the  site  to  any  national  wilderness  areas. 
According  to  Ms.  Gina  Johnson  of  the  National  Park  Service,  there  are  no  national  parks  near 
Sandwich,  Massachusetts.  The  closest  National  Wildlife  Refuge,  according  to  Mr.  Andrew 
Devitt  or  the  U.S.  Fish  and  Wildlife  Service,  is  Massoit  National  Wildlife  Refuge  near  Myles 
Standish  State  Forest  across  the  Cape  Cod  Canal,  in  Plymouth  County.  This  refuge  is  more 
than  12  miles  northwest  of  the  J-3  Range  (See  Appendix  G  for  Documentation  of  National 
Park  and  Wildlife  Refuges). 

Given  the  distance  of  these  areas  from  the  J-3  Range,  it  is  unlikely  that  the  on-site  activities 
would  have  any  adverse  environmental  impacts. 

5.5  Other  Army  or  non-Army  Jurisdictional  Limitations  on  Property  Use 

No  other  areas  of  jurisdictional  limitation  on  land  use  were  determined  to  be  present  in  the 
vicinity  of  the  J-3  Range.  It  is  our  understanding  that  this  determination  will  be  made  by 
Army  personnel  while  reviewing  this  report. 
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6.0    AREAS  OF  POTENTIAL  ENVIRONMENTAL  CONCERN 


6.1  Description  and  Evidence  of  Impact 

Two  areas  of  potential  environmental  concern  were  identified  during  the  site  inspection.  The 
first  potential  area  of  concern  was  the  floor  drain  located  in  the  photo-developing  room  in 
building  J-3-6.  According  to  Textron  personnel  this  drain  is  connected  to  the  on-site  septic 
system.  Although  this  drain  would  be  impacted  if  a  chemical  release  occurred,  there  were  no 
stains  around  the  drain  to  suggest  that  such  a  release  has  occurred. 

The  second  area  of  potential  environmental  concern  was  the  drum  of  diesel  fuel  located 
outside  the  gasoline  storage  shed  (J-3-C-1).  This  drum  was  sitting  on  a  wooden  cradle  on 
the  ground  surface,  with  no  barrier  or  containment  mechanism  to  protect  against  an 
accidental  release  to  the  ground  surface.  A  visual  inspection  of  the  ground  surface  did  not 
reveal  any  soil  staining,  nor  was  any  other  evidence  of  a  significant  release  observed  at  the 
time  of  the  site  inspection. 

6.2  Exposure  Assessment  (potential  of  exposing  existing  or  future  human  populations 
to  an  adverse  environmental  impact) 

The  potential  of  exposing  existing  or  future  human  populations  to  adverse  environmental 
impacts  was  evaluated  based  on  the  results  of  a  visual  inspection  of  the  J-3  Range  and  a 
review  of  available  data  regarding  the  current  environmental  conditions.  This  evaluation 
indicated  that  the  current  operations,  waste  handling  and  environmental  conditions  pose  little 
to  no  potential  for  such  exposure. 
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7.0    SUMMARY  OF  FINDINGS  AND  CONCLUSIONS 


7.1  Summary  of  Findings  &  Recommendations 

The  potential  sources  of  contamination  identified  on  the  J-3  Range  include  the  four  above 
ground  fuel  oil  storage  tanks  at  buildings  J-3-1,  J-3-3,  J-3-6  and  J-3-7;  the  use  and  storage  of 
photo-developing  chemical;  the  floor  drain  in  the  photo-development  room  in  building  J-3-6; 
and  the  drum  of  diesel  fuel  located  outside  the  gasoline  storage  shed  (J-3-C-1).  The  potential 
for  contamination  arising  out  of  the  presence  of  the  above  ground  fuel  oil  tanks  and  the  use 
and  storage  of  photo-development  chemicals,  has  been  minimized  through  proper  storage, 
handling  and  disposal  practices  implemented  by  Textron.  The  four  above  ground  tanks  are 
all  equipped  with  the  proper  secondary  containment  and  appeared  in  good  condition  at  the 
time  of  the  inspection.  The  photo-development  chemicals  are  handled  and  disposed  of  in 
accordance  with  the  appropriate  regulations  for  very  small  quantity  generators. 

The  only  remaining  issues  of  potential  concern  are  the  floor  drain  in  the  photo-development 
room  (building  J-3-6);  and  the  drum  of  diesel  fuel  outside  the  gasoline  storage  building  (J-3- 
C-1).  Although  both  of  these  areas  have  the  potential  to  adversely  impact  the  environment, 
Jbere  was  no  evidence  (i.e.  staining)  to  suggest  that  there  has  been  an  impact  to  date. 

Based  on  the  findings  of  this  environmental  survey,  ENSR  recommends  the  following 
precautionary  measures  be  taken  to  limit  the  potential  adverse  environmental  impact  from  on- 
site  operations: 

*  The  floor  drain  in  the  photo-development  room  in  building  J-3-6  should  be  sealed  to 
prevent  a  release  of  chemicals  to  the  on-site  septic  system;  and, 

•  The  drum  of  diesel  fuel  should  be  relocated  and  equipped  with  an  appropriate 
containment  device  in  order  to  avoid  a  release  to  the  ground  surface. 

No  other  areas  of  potential  environmental  concern  were  identified  in  the  course  of  this 
environmental  survey. 

7.2  Conclusions 

The  continuation  of  current  handling  and  disposal  practices  for  explosives,  detonators  and 
photographic  chemicals,  will  limit  the  potential  for  any  adverse  environmental  impacts  from 
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site  operations.  This  environmental  survey  has  identified  little  or  no  potential  for 
environmental  contamination  or  disruption  from  past,  present,  or  proposed  activities. 
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8.0    STUDY  LIMITATIONS 


This  Report  and  all  field  data,  notes,  and  laboratory  test  data  (where  applicable)  were 
gathered  and/or  prepared  by  ENSR  in  accordance  with  the  agreed  upon  scope  of  work  and 
generally  accepted  engineering  and  scientific  practices  in  effect  at  the  time  of  ENSR's 
investigation  of  the  site. 

The  statements,  conclusions,  and  opinions  contained  in  this  Report  are  only  intended  to  give 
approximations  of  the  environmental  condition  of  the  site  limited  to  the  particular 
environmental  issues  actually  targeted  by  ENSR's  investigation  as  described  in  our  proposal 
dated  October  4, 1993. 

This  Report  and  all  supporting  field  data,  notes  and  laboratory  test  data  where  applicable 
(collectively  referred  to  hereinafter  as  'information")  were  prepared  or  collected  by  ENSR 
Consulting  and  Engineering  for  its  client,  Textron  Defense  Systems.  ENSR's  client  may 
release  the  information  to  third  parties,  who  may  use  and  rely  upon  the  information  at  their 
discretion.  However,  any  use  of  or  reliance  upon  the  information  by  a  party  other  than 
specifically  named  above  shall  be  solely  at  the  risk  of  such  third  party  and  without  legal 
recourse  against  ENSR,  its  parent  company,  or  its  subsidiaries  and  affiliates,  or  their 
respective  employees,  officers  or  directors,  regardless  of  whether  the  action  in  which  recovery 
of  damages  is  sought  is  based  upon  contract,  tort  (including  the  sole,  concurrent  or  other 
negligence  and  strict  liability  of  ENSR),  statue  or  otherwise.  This  information  shall  not  be 
used  or  relied  upon  by  a  party  that  does  not  agree  to  be  bound  by  the  above  statement. 
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APPENDIX  A 
HAZARDOUS  WASTE  GENERATOR  DOCUMENTATION 


t 


Daniel  S.  Greenbaum 
Commissioner 
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0u/tsiofi-  of  9£azar</oiM-  Waste 

One  Winter-  Street,  (Boston.  Jlass.  02/0(9 


DEQE 

NOW  IS 

WE  DEP  A  HTMENT  OF 

ENVIRONMENTAL  PROTECTION 


Re:     DEP  Number 

m. a. v. o.o. o.o.  ._/._A _/.._[, §r 


Dear  Owner/Operator: 

This  letter  is  to  confirm  that  your  place  of  business  has  been  issued  a 
Department  of  Environmental  Protection  (DEP)  Number  for  use  on  hazardous  waste 
manifests  and  other  documents  related  to  your  hazardous  waste  activity. 

Enter  this  number  on  your  Registration  Form  on  the  line  beginning  with  the 

letters  M.A.  . . .  . .  . .  .  ._  and  keep  the  beige  copy  for  your 

records.  This  number  is  vaTTd  onTy  Tor  hazardous  waste  shipped  from  this 
address: 


r+Q  t-frirn    CjoAze^ 


a 


(mJuL-  Co 


OcLurrL^^t<3 


d    yr\a    03.sz$ 


To  qualify  for  this  number,  you  must  generate  no  more- than  27  gallons  a 
month  of  hazardous  waste  and/or  no  more  than  270  gallons'  a  month  of  waste  oil. 
If  you  generate  more  than  these  amounts  on  a  regular  basis,  you  must  apply  for 
permanent  EPA  Identification  Number  and  should  not  complete  the  enclosed 
Generator  Registration  Form.  You  can  obtain  an  application  for  the  EPA  number 
by  calling  us  at  1-800-343-3420. 

If  you  have  any  questions,  please  call  our  compliance  assistance  line 
(617)  292-5898  between  9:00  a.m.  and  1:00  p.m. 

^ery   truly  yours , 


Compliance  &  Enforcement  Branch 


LABELING  HAZARDOUS  WASTE  IN  STORAGE 
[310CMR30340(l)(b)] 


According  to  Massachusetts  Hazardous  Waste  Management  Regulations,  each 
container  and  tank  containing  hazardous  waste  must  be  labeled.  You  may  make  your 
own    like    the    sample    below,   or   purchase    labels    from: 


Cenified  Business  Forms 
217  California  Street 
Newton.  MA  02158 


(617)969-0550 
Ancnuon:  John  Pasiusrak 


Ouamiiy 

25 

50 
100 
150 
200 
300 
400 
500 


Cqsi 

$  14.62 
22.62 
40.73 
56.74 
70.65 
92.17 
108.44 
122.61 


HAZARDOUS 
WASTE  I 


<-      -  _                       *        •-._-" 

?£§*$&:;:*?&£ 

NAMF  OP  WASTF    , 

HA7APtn{«;) 

1         nATP  ArmiMlll  ATVWRPnAN                   ' 

H9                        | 

HANDLE  WITH  CARE 

Prepared  by  the  Industry  Outreach  Program.  Division  of  Hazardous  Waste     (DEP)      7189 
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J5E5S1  Defense  Systems 


-tron  Oefense  Systems/  Subsidiary  o»  Textron  Inc. 


INTEROFFICE  MEMORANDUM 


1  owell  Street  Wilmington.  MA  01887 


t 


T0      R.  Stephens 


DATE 


January  18,  1991 
B220-RJL-002-091 


FROM   R.  Longo 


oJBJECT   Hazardous  Wastes  Generated  At  J-3  Range. 


3PY  TO  R.  Bellaire,  R.  Clark,  J.  Farino,  J.  Pinciaro,  J.  Tanin,  M.  Tretriblay,  File, 


Attached,  please  find  an  updated  Very  Small  Quantity  Generator  Self 
Transport  Receipt,  as  required  by  the  Massachusetts  Department  of 
Environmental  Protection  (DEP) ,  for  the  hazardous  wastes  being  generated  at 
and  transported  from  TEXTRON  Cape  Operations  J-3  Range.  On  the  reverse  side 
of  this  receipt  is  the  registration  copy  and  the  rules  for  VSQGs  which  must 
be  complied  with  at  all  times. 

The  completion  of  this  receipt  will  be  as  in  the  past,  J-3  personnel  are  to 
complete  the  top  portion  of  this  form  for  each  shipment  of  listed  materials 
to  TDS.  Once  received  at  TDS  and  shipped  as  hazardous  waste,  Environmental 
Engineering  personnel  will  complete  the  receipt  and  forward  a  copy  to  Mr. 
Clark  as  noted,  who  must  at  that  point  retain  these  copies  on  file  for  a 
period  of  no  less  than  three  years 

This  system  has  worked  well  in  the  past,  and  I  see  no  reason  for  changes  at 
this  time,  so  long  as  all  personnel  involved  are  properly  informed  as  to 
what  the  requirements  for  this  operation  are. 

Should  you  have  any  questions  regarding  this  matter,  or  require  further 
clarification,  please  contact  me  at  extension  3782. 


Rudolph  J.  Longo  Jr. 
Environmental  Coordinator 


p 


( 


~\  EZeZI23i3  Defense  Systems 

I 

Textron  Defense  Systems/  201  Lowei  Street 

Subsidiary  of  Textron,  Inc.  Wdmingxn.  MA  01887 


VERY  SMALL  (ENTITY  GENERATOR 
SELF  TRAN5PCP.T  RECEIPT 

j 

Type  And  Quantity  Of  Waste  (Not  To  Exceed  55  Gal  J.  X^T  ty/?C~ /y/&/?/^C7C/£  (Zsgy/OVL/xm?/^* 

Name  And  Dept.  Of  Person  Transportin^Waste .       /y^gT        /CL5*-/  7~<CO 

Area  Supervisors  Signature.   ^^^^^!j^^_^^^_  Date    ciLrT  ///?%£//  ?3  i 

•  i 

i 

•    (Lower  Portion  To  Be  Completed  By  TDS  Environmental  Representative  Only) 

jte  Waste  Received  ^f30f7^-^  , 

Date  Shirked  For  Disposal  a/20t 


Ccnments  And/Or  Problems  M  ^M  <At&)/?/C2)£P&£<7/?£7?_  &/3X  -     /0  £&£  A&SX&X' 


NOTE:  Upon  completion  of  this  receipt,   a  copy  is  to  be  mailed  to  the  designated  repres- 
entative of  the  J-3  Range,  at  the  below  listed  address: 

TEXTRON  Cape  Operations,  J-3  Range 
-     -  CaraD  Edwards,  MA     02542 


I 


I 


(See  Reverse  For  D.E.Q.E.  Registration ) 


-        r  Ort^.Urtr*»ttr^QtrAAt  i:  c  £.: LXi !•-.-- 

COMMONWEALTH  OF.- MASSACHUSETTS.      „\ 

DEPARTMENT  OF;  ENVIBONMENTALnRROTECTION? 

DIVISION  ,OF  HAZARDOUS  WASTED  :  \     \\ 

.One  Winter  Street  'i :  s  :•     X  r. )     1 -. 

?    '         |    Boston]  Massachusetts  02 1 08     V/{ 


i  print  ortypV  (Form  designed  for  use  on  efts  |12-pitchl  typewriter.) 


UNIFORM  HAZARDOUS 
""*  WASTE  MANIFEST 


1.  Generator  US  EPAIO  No.. 


Manifest 


3.  Generator's  Name  and  Mailing  Address 


•••-"■    -  -      •    -<^A    rf-?-*  'c* 

4.  Generator's  Phone  <"*  )  '  V1    • 


*lViMiVriMiV'|JpT»THH 

_•  ;  LT-Vf'v'i.  Et-r  ysitt  3ysl  ersv  •.. ;   ■  ~  - 


.   »  "is  i-fj-.o.i,     r.r>      „•     y.:ft 


5.  Transporter     1     Company  Name 


US.EPA  ID  Number    '    ■    \    ' 
: ftiSt. i  :i C  fc  p-*.  ["■  |^  |V   |v  |i>  i»Y  |*  |t  | 


•  7.  Transporter    2f  Company  Name 


c   ->  s      —  .-. 


1    t:  8.   u         t  US  EPAIQNumbet  =f  j    2  q  ■■ 

j  ili  E  LJLliL±JljJiiiMy 


--  9  ^Designated  Facility  Name  ~jnd  She  Address    ^        ;     -j.      j    ;  1.0.  r.  v  US  EPAIONumber  _"  =    r^.£ 


Liar  *-£■?-.  3££r$£ 


2.  Page  1 
of  .55 


? -  re 


Information  In  the^ shaded  areas 
Is  not  required  by  Federal  law. 


"JL 


1 1-  US  DgTJpescription  (Including  proper  Shipping  Name'.  Hazard  Class.  andlDNutbberi    .; 


«sit  As4*3'<*3i 


■=•-*-?    I  ?"  ? 


"■  r  h?rtj  %L<l!qt^.4j£:liAT^'~- ■■"'*. 


»  s  •  -  y  S" " "  v~ 


16.  GENERATOR'S CERTOTCAJ10N: lher«b£ dvcUra  that  «h» cpnMnu'of  thtk consignment-*™  JuBy  and aectraety deicrtoed »bo« t»yr  — "? 2~ ? 

*"  •    ■  —    -     _     -i. _« V*- a: 1 I  *     -    ■*       __  J  I  akal  »_J       »A^4    a>  a    M    aft    niam-fn    ~1   f  ml  n^J    J-fsj^X  rt  Lf^J^   fi-hT   tnn«n^-L^t    tw  l*l-|  inhn  I  11     •  T  "» 


J-   -4.- 


Na> 


fiSiMM  T^eUmMW'h  i 


<    Sigoa(ure_ 


-i!.- 


20iF  apatty  OwpeoM^Mratork^aiflcatioq  of  Teceipt  of  hazardQusmaterjafa  covered  bytbjs  manrfestexcept  as  poteTji  Itenr  1 91    ».&..£  i.  ^-^  .^  -■»  ^5    S 

r  ■  v   =  -j-  ■;,tr-,r-'x-'*  —  s-A"a-*s  e  "S ' '   "•"  ■"  '?  YS's"'*'  iv's™ i  r'J  •'  '£  :   c  r"-*  i    <    =  —   *  «j    i-s    ■> ■  »    ^ 

;     :    =r*    42    y=    2     i-=    ■-•    e^    %        =    *  o        r    -  .-j    -  j<       -  '      ;  ^  -?    r?    rs    --=■    *  -     .    i  x    -  ?     I  o    ?.  -Datej  *     ; 


^   >   I  ^ 


5  'i  =3  ^. 


i"  *■  ■ 


'It 


Sigpatura.  :j_ 

'.-:  "  "  "•  > 


s;  .=  2-.».c~;.t<-- 


:j._j.»^_r^ .to-.  »  ?    ii_i.^i;.-k(>c-i-2 ?-9- 


J^  J        ;IJ         '         «f 


4-j^JT    fan     mrr   '^ff.  gg^ 


<?VICJES  j 

f^iicr  Notification  And  Certification 
■ents  with  Original  Signatures  will  be  Accepted! 


or  Name/Location: 
Number : 


*       70387 
4  9  SO    TEX  IKON    UKt'tiNSG  "SYSTfiHS 
201    LOWELL    ST. 
U  1't.fi  [Mil TOM  HA    OltJB? 


D 

Drofile  or  ARF  Designation: 
Number: 


hAUOO  iJ-tis.-^-iS 


±.t\t,l    J::>u    r- 


[TT2    C . ;  ■=>    rr 


~TT 


T. 


-r 


-e 


-frti — tirfr- 


rt- 


^QTOUM,^ 


o  o  •':  :-->  n  ;l  1? '?  h  A  0  1  n  f  i  0  •':  n  0  o '['  1-'  0  0  I.  '<  0  0 '-";  l.l  1.  2  5 

■y- 


azardous  Waste  Number(s): 
Analysis.Attached? 


YES 


NO 


On  file  a 


^•r-rort — .uun  1P2   nrr 


•J-.:--:i.i  l  l  u 


Ictcd  Waste  Notification  (Category  1) 
i  notify  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the  waste 
is  not  restricted  as  specified  in  40  CFR  268,  Subpart  D  and  all  applicable  prohibitions  set  forth  in  40  CFR  268.32  or  RCRA  Section  3004(d). 

ed  Waste  Notification  (Category  2) 
1  „a)  I  notify  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the 
jvaste  is  subject  to  the  treatment  standards  specified  in  40  CFR  268,  Subpart  D.  Waste  must  be  treated  to  the  appropriate  regulatory  treatment 
^ndard,  by  the  appropriate  regulatory  treatment  method,  or  qualifies  for  a  variance  as  described  in  Category  3;  or  meets  the  standard  as  described 
ider  Category  4.  ^    ^    ^^    pA6R-(£()     ^ 

'b)For  hazardous  debris,  the  waste  contains  the  following  contaminants  subject  to  treatment  (check  all  that  apply): §  268.45(b)(l)-Toxicity 

aracteristic  debris; §  268.45(b)(2)-Debris'  contaminated  with  listed  waste; §  268.45(b)(3)-Cyanide  reactive  debris.  This  hazardous  debris  is 

Dject  to  the  alternative  treatment  standards  of  40  CFR  268.45.  . 

onding  Treatment  Standard(s) '. _ . 


/  3  -  Variance  Notification 

""•tstricted  Waste  Variance  Notification 

^  ursuant  to  40  CFR  268.7(a)(3)  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support 

Hvication  that  this  waste  is  subject  to  a  national  capacity  variance  under  40  CFR  268  Subpart  C,  or  a  case-by-case  extension  under  40  CFR 


o.-^>r  an  exemption  under  40  CFR  268.6. 
licabie  Variance  (Cive  the  date  the  waste  is  subject  to  prohibitions) 


Hazardous  Debris  Extension  Notification       .  .._.,•'..... .. 

the  hazardous  debris  waste  stream  accompanying  this  notification,!  notify  that  I  have  made  the  necessary  submittals  to  my  operating  record,  or 
>  maintained  pursuant  to  40  CFR  268.7(a)(5),  as  described  in  the  May  15, 1992  Federal  Register  (57  FR  20769),  and  therefore  this  hazardous 
ris  shipment  qualifies  for  the  one-year  generic  case-by-case  extension. 

•cable  Variance  (Give  the  date  the  waste  is  subject  to  prohibitions) 


Waste  Certification  (Category  4)  ... 

:ify  under  penalty  of  law  that  I  personally  examined  and  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the 
.i  to  support  this  certification  that  the  waste  complies  with  the  treatment  standards  specified  in  40  CFR  Part  268  Subpart  D  and  all  applicable 
iiibitions  set  forth  in  40  CFR  268.32  or  RCRA  Section  3004(d).  1  believe  that  the  information  I  submitted  is  true,  accurate,  and  complete.  I  am 

e  that  there  are  significant  penalties  for  submitting  a  false  certification  including  the  possibility  of  fine  and  imprisonment 

-  Lab  Pack  Certification  " " 

Organometallic  (inorganic) 

tify  under  penalty  of  law  that  I  personally  have  examined  and  am  familiar  with  the  waste  and  that  the  lab  pack  contains  only  the  wastes  specified 

pendix  IV  to  Part  268  or  6oIid  wastes  not  subject  to  regulation  under  40  CFR  Part  261. 1  am  aware  that  there  are  significant  penalties  for 

itting  a  false  certificationTincluding  the  possibility  of  fine  or  imprisonment 

ication  of  Corresponding  Treatment  Standard:  Incineration  followed  by  stabilization  of  residues  to  demonstrate  compliance  with  40  CFR 
2(c).  (INCIN  fb  STABL)  .. -jr  :  ..  .         ...,.._...         ....  .  ..........  ,.-■_.    .  ...     ...   _.' 

'rganic  '"     .      ~': '"  '■•-- ---•---"•-- -----        r7"     -  ----' "-  *••---—  -  ;-  r--  ■  ■■  ■■■  — --  ■.-—■■■-. —  .-.-,-.    : 

->der  penalty  of  law  that  I  personally  have  examined  and  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of 
JKJd  that  the  lab  pack  contains  only  organic  waste  specified  in  Appendix  V  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40 
\L6\.  I  am  aware  that  there  are  significant  penalties  for  submitting  a  false  certification,  including  the  possibility  of  fine  or  imprisonment 

nation  of  Corresponding  T 
I VTURE: 
!   NAME: 


y^/i//eY7VM(fA/^f'7^ 


LI 


(] 


.(. 


EEJUZEU  Defense  Systems 

Textron  Defense  Systems/  201  lowed  Street 

Subsidiary  of  Textron.  Inc.  Wilmington.  MA  01887 


VERY  SMALL  QUANTITY  GENERATOR 
S^y  TRANSPORT  REt^^T 

i 

Type  And  Quantity  of  Waste   (Not  lb  Exceed  55  Gal .  \JSti~&£r ///?ZA£7k?U£  GJ&V/r&J/Jfofg'    \ 

Nanve  And  Dept.  Of  Person  Transportino^ste.      z    C~*-Jr&^   /J-^/ 7ZTr7 

Area  Supervisors  Signature.     . — ^s^v     /■<??.  r^v^yC         Date  «*2-^X^W   <^3 

(Lower  Portion  To  Be  Completed  By  TDS  Environmental  Representative  Only) 

Date  Waste  Received   d-/>  H  j  ,    '  / 
Date  Shipped  For  Disposal^// jyy  ^> 


I 

Carroents  And/Or  Problems   /(f  £#L.  /&?/?*' *.?)£'t/£Z.OP£fc    <3  3X-sd/a/7Z3yu//tfZ7Z. 


NOTE:  Upon  completion  of  this  receipt,  a  copy  is  to  be  nailed  to  the  designated  repres- 
entative of -the  J-3  Range,  at  the  below  listed  address: 

TEXTRON  Cape  Operations,   J-3  Range 
-     -  Cairo  Edwards,  MA     02542 


§ 


(See  Reverse  For  D.E.Q.E.  Registration) 


f  e^t-fl    IL-  I   I    '    <-»3    •l)l?ium    .  &■  J.t-%.—   ,«■, 


DEPARTMENT  OF  ENVIRONMENTAL  PROTECTION 

DIVISION  OF  HAZARDOUS  WASTE 

One  Winter  Street 

Boston,  Massachusetts  02108 


O 


Pleas*  print  of  type.  (Form  designed  (or  use  on  elite  ( 1 2-pitch)  typewriter .) 


T 


,   UNIFORM  HAZARDOUS 
WASTE  MANIFEST 


Manifest 


1 .  Generator  US  EPA  10  No. 

•*    ri     .■»    •'.    ;i     *      y    *~    "*    r-    /.     ~>  1/PocumentNo.^ 

•  I"  1 0  \'J jO  |  :  I o  I  o  1 3  i>  1 4  1 3  I Oj  5  |  1 1  o  1 1 


^.  Generator's  Name  and  Mailing  Address 
4.  Generator's  Phone  ( "  -,>J     )     v~  '  ** 


ilUi 


relTtroTi  L;rrens"S  bysLaas 
2Ui  Lowail  Street 
ii Iinl nn^Oii    :i/\  QVd'L? 
ATTN. 


;;iks  Trfrnbiav 


S.  Transporter     1     Company  Name  6.  US  EPA  ID  Number 

.aiclitsv  aivtrciT.a"»tdi  jjviczs  (.cr't^'dstjii'c [ \  \;\  |J">  \j  [0  [0  |0  [0  ^  |-:  [4j7 


7.  Transporter    2    Company  Name 


8.  US  EPA  ID  Number 

1      I      1      I      I      1      I      I      I      1      I      I 


9.  Designated  Facility  Name  and  Site  Address  1 0.  US  EPA  ID  Number 

L  c-  i  C  l  a  w  c  n  v  j  ro  f line  n  f.  ■:<  i  S*  r  v  i  e&  s  ( •' »c  rt ht  a  s t }   Inc. 


ana;  Street 


Lawrence,  f-1A"  01840 


li-;iAiOiCiOiOi6iO|A 


1 1 .  US  DOT  Description  (Including  Proper  Shipping  Name,  Hazard  Class,  and  ID  Number) 


d  I  4  |  7 


2.  Page  1 
of    1 


Information  in  the  shaded  areas 
is  not  required  by  Federal  law. 


A.  State  Manifest  Document  Number 

HA    F.2flb332.. 


B.  State  Gen.  ID 

Same 


D .-Transporter's  Phone  (  508    (  683-  1 U0^ 


E.  State  Trans.  ID 
I      I      1      I      I      I      I      I      I      I      I      I 


F.  Transporter's  Phone  ( 


i 


G:  State  Facility's  id         ■"  Not  Required 


H.  Facility's  Phone  (   5Q8  I    683-1002 


1 2.  Containers 
No.         Type 


13. 

Total 

Quantity 


14. 

Unit 

Wt/Vol 


I. 
Waste  No. 


3 
*» 


ru 
o 
cr 

LU 

ui 
ru 


o 

T3 

-C 
V 

UJ 


/ 


Co /res i  ve  Hater!  2: 


JHi 


D|0|0|2 


G 

'.5 

1  E 
1  'R 
A 

T 
O 


;  -\jt  I       t  \\ 


OlF 


oioiomn 


M'i  A 1 9 1  9 


4 

'A" 


§ 


maus 


« 


0-0  3  5 
F"  0'  0  3 
E1D1QJLZ 


'v3i»a,S    rciiPii' 


1 


i       i  ■ ■ 1       v '    "  ■  —  ) i =— -i r 

'J.  Addif  tpoalPescfiRtisO^  'ftf  M*tena,ls  Listed  Above  (include  phys/cal 'staff  aodruu. 


Ld. 


».-WaT.ert(E>12r:^v 


f  i«rtr^*?fifflW  sulfite. 


K.  Handling  Codes  for  Wastes  Listed  Afbve}    Q    5 


o 


^3 

>• 
—1 
O 
7Q 


Waste  Koc!a.k  Fixer  (FH  =  4 .1  '      Waste  Paint,"  Toluene; 


±  &  / 


1 5.  Special  Handling  Instructions  and  Additional  Information  •,-.    -ice   -  ,•    .— •» 


I!  v..     ;<L    • -.«.*'•  ; 


:ii. 


L.rt=    ."TSfl    :" 


16.  GENERATOR'S  CERTIFICATION:  I  hereby  declare  th«t  the  cooientj  ol  thi*  con»ignment  we  lu«y  and  accurately  oe«nO*d  above  by 

proper  ahiopiog  name  and  ace  dassiTMd.  packed,  marked,  and  labeled,  and  are  in  all  respect*  in  proper  condition  lor  transport  by  highway  ! . :      i  ( '.;.ii  ':'• 

according  to  applicable  international  and  national  government  regulations. 

If  I  am  a  Urge  quantity  generator.  I  certify  that  I  have  a  program  in  place  to  reduce  the  volume  and  toxicity  of  waste  generated  to  the  degree  I  have  determined  to  be  economically  practicable 
and  that  I  have  selected  the  practicable  method  of  treatment  storage,  or  disposal  currently  available  to  me  which  minimizes  the  present  and  future  threat  to  human  health  and  the  environ- 
ment: OR.  if  I  am  a  small  quantity  generator.  I  have  made  a  good  faith  effort  to  mmimite  my  waste  generation  and  select  the  best  waste  management  method  that  is  available  to  me  and  that  I 
can  afford. 
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Waste  Profile  or  ARF  Designation; 
"  litest 

Hazardous  Waste  Numbcr(s); 


HrtU0U10bJV4'J 

WR  ci — CI 2  UT2  E 


feZ£333  flMZJ&ZS: 


v.-.te  Analysts  Attached?  YES. 

ti:002F003F065U125U201 


NO. 


.On  file 


*£8H5- 


ptttz  y*>  ruau — ujja^ijj/.u 


--titricted  Waati  Nolifleatlon  (Category  I) 

I  notify  that  I  am  familiar  with  the  waiste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  thii  notification  that  the  waste 
is  not  restricted  as  specified  in  40  CFR  26,1.  Subpart  0  and  all  applicable  prohibition*  set  forth  in  40  CFR  268..12  or  RCRA  Section  3004(d). 

ResrricUd  WiVte  Notification  (Category  2) 

pi     I  notify  that  1  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the  waste 
Is  tubject  to  the  treatment  standards  specified  In  40  CFR  268,  Subpart  0.  Waste  must  be  treated  to  the  appropriate  regulatory  treatment  standard,  by 
the  appropriate  regulatory  treatment  method,  or  qualifies  for  a  variance  as  described  in  Category  3;  or  meets  the  standard  as  described  under 

CSt<2°0'4'  kk    SEE    DETAIL    PAGE(S)    kk 

For  hazardous  debris,  the  waste  contains  the  following  contaminants  subject  to  treatment  (check  all  that  apply): 5  26V5.45(bHl)-Toxicily 

characteristic  debris: S  268.45(h)(2)-Dfcbns  contaminated  with  listed  waste; (  258.45(hK3)-Cyanide  reactive  debris.  This  hazardous  debris  is 

subject  to  the  alternative  treatment  standards  of  40  CFR  268.45. 


responding  Treatment  Standard(s). 


at* gory  3  •  Variance  Notification 

—     "*»l  Restricted  Waste  Variance  Notification 

"V  pursuant  to  40  CFR  263.7(a)(3)  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support 
k       jtificatlon  that  this  waste  is  subject  to  a  national  capacity  variance  under  40  CFR  268  Subpart  C,  or  a  case-by-case  extension  under  40  CFR 
•^R'-U'  or  an  exemption  under  40  CFR  268.6. 


Applicable  Variance  (Cive  the  date  the  waste  is  subject  to  prohibitions) 


(3b)  Hazardous  Debris  Extension  Notification 

For  the  hazardous  debris  waste  stream  accompanying  this  notification.  1  notify  that  1  have  made  the  necessary  submittals  10  my  operating  record,  or 
files  maintained  pursuant  to  40  CFR  268.7(a)(5),  as  described  in  the  May  15, 1992  Federal  Register  (57  PR  20769),  and  therefore  this  hazardous 
debris  shipment  qualifies  for  the  one-year  generic  case-by-case  extension. 


Applicable  Variance  (Cive  the  date  the  waste  is  subject  to  prohibitions) 


led  tt'aate  Certlficatta  (Category  4)  •     ■    -v  -.;"'._"  T" 

;  certify  under  penaltjrof  law  that  I  personally  examined  and  aim  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  if  the 
waste  to  support  this  certification  that  the  waste  complies  with  the  treatment  standards  specified  in  40  CFR  Part  268  Subpart  D  and  ail  applicable 
prohibitions  set  forth  in  40  CFR  268-12  or  RCRA  Section  3004(d).  I  believe  that  the  information  I  submitted  is  true,  accurate,  and  complete.  1  am 
•.ware  that  there  are  significant  penalties  for  submitting  a  false  certification  Including  thtpossibtti^  0tf'g*r¥$frPtl«Cf?en^  )     A  * 

,.ry  6  -  Ub  Pack  Certification 

(6a)  OrganometallJc  (inorganic) 

'  certify  under  penalty  of  hw  that  I  personally  have  examined  and  am  familiar  with  the  waste  and  that  the  lab  pack  contains  only  the  wastes  specified 

i  Appendix  IV  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40  CFR  Pan  261. 1  am  aware  that  there  are  significant  penalties  for 

ubmitting  a  false  certification,  including  the  possibility  of  fine  or  imprisonment. 

Notification  of  Corresponding  Treatment  Standard:  Incineration  followed  by  stabilization  of  residues  to  demonstrate  compliance  with  40  CFR 
268.42(c).  (INClNfoSTABL) 

JbtOTganic  _       .  .  -.-.-- 

certify  under  penaltyof  law- that  I  personalty  have  examined  and  am  familiar  with  the  waste  through  analysis  and  lasting  or  through  knowledge  ofv 
the  waste  and  that  the  lab  pack  contains  only  organic  waste  specified  in  Appendix  V  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  4f>- 
CFR  Part  261. 1  am  aware  that  there  are  significant  penalties  for  submitting  a  false  certification,  including  the  jo*sIbiliry  of  fine  or  imprisonment. 
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APPENDIX  C 
SOIL,  GEOLOGY  AND  HYDROLOGY  INFORMATION 


Soil  Survey 


<~*#ca\e  that  the  county  had  675  farms  in  1 920. 

troximately  18  percent  of  the  acreage  was  used  for 
ricultural  purposes. 

Present  trends  for  agriculture  in  Cape  Cod  are 
towards  small,  diversified  farms  with  a  retail  marketing 
system  consisting  of  roadside  stands  or  pick-your-own 
enterprises.  In  1984,  there  were  approximately  175 
agricultural  enterprises  on  about  5,000  acres  of  land. 
Much  of  the  land  once  used  for  agriculture  has  been 
abandoned  and  has  reverted  to  forest  land  or  has  been 
subdivided  for  residential  uses. 

The  cropland  remaining  today  is  interspersed  with 
residential  and  commercial  areas.  This  arrangement 
offers  direct  opportunities  as  well  as  limitations  for  the 
future  of  agriculture  in  Barnstable  County.  Population 
increases  have  expanded  a  market  for  fresh  agricultural 
products,  but  the  development  associated  with  these 
increases  reduces  the  acreage  available  for  agricultural 
uses. 

Geology 

Robert  N.  Oldale,  geologist.  U.S.  Geological  Survey,  helped 
prepare  this  section. 

The  landscape  of  Barnstable  County  owes  its  origin 
tri  the  last  continental  glacier  and  to  the  rise  in  sea  level 

^ followed  glaciation.  The  moving  ice  scraped, 

P  id,  and  picked  up  the  bedrock  of  southern  New 
England  and  deposited  it  as  the  glacial  and  postglacial 
sediments  of  Cape  Cod.  The  rock  debris,  called  drift, 
was  carried  south  by  the  ice  and  deposited  along  the 
ice  front.  The  result  was  the  glacial  landforms  of  Cape 
Cod.  Later,  as  the  sea  drowned  the  glacial  cape,  the 
drift  along  the  shoreline  was  eroded  and  redeposited  as 
beaches  and  spits.  Windblown  sand  was  deposited  as 
dunes. 

The  exact  age  of  the  glacial  deposits  is  not  known. 
The  deposits  do  not  date  back  to  more  than  18,000  to 
20,000  years  ago,  when  the  continental  glacier  reached 

ts  maximum  advance  and  extended  as  far  southward 
as  Nantucket  and  Martha's  Vineyard  (7).  They  are  older 
i  than  the  glacial  deposits  near  Boston,  which,  according 

o  radiocarbon  dating,  are  about  14,000  years  old  (4). 
!  ,   The  glacier  in  southeastern  Massachusetts  was 
formed  into  lobes  by  basins  in  the  underlying  bedrock 
'13).  The  lobes  occupied  the  present  sites  of  Buzzard's 

Jay,  Cape  Cod  Bay,  and  the  Great  South  Channel  to 
the  east  of  Cape  Cod.  Generally,  the  two  western  lobes 
contributed  drift  to  the  inner  part  of  Cape  Cod  and  the 

>outh  Channel  lobe  contributed  drift  to  the  outer  part. 

tetreat  of  the  lobes  was  sequential  from  west  to  east. 
r  .  ^rally,  the  oldest  deposits  were  laid  down  by  the 
M#d's  Bay  lobe  and  the  youngest  deposits  were  laid 

o^Tfby  the  South  Channel  lobe  (9). 


A  generalized  geologic  map  of  Barnstable  County 
was  compiled  from  detailed  7.5-minute  geologic  maps 
made  by  the  U.S.  Geological  Survey  at  a  scale  of 
1:31,680  or  1:24,000  (8,  11).  The  map  shows  the 
distribution  of  geologic  units  (fig.  3). 

Rock  debris  carried  southward  by  the  continental 
glacier  was  deposited  along  the  ice  front.  In  areas 
where  the  debris  was  laid  down  directly  by  the  ice, 
deposits  are  unsorted  and  unstratified.  Unstratified  drift, 
or  till,  is  made  up  of  rock  material  of  all  sizes,  ranging 
from  boulders  tens  of  feet  in  size  to  tiny  particles  of 
clay.  Till  is  commonly  associated  with  moraines  and 
areas  of  knob  and  kettle  topography. 

In  most  places  the  debris  was  sorted  by  meltwater 
streams  and  deposited  as  stratified  drift.  In  the  ice- 
contact  zone  the  depositional  environment  was  chaotic. 
It  was  characterized  by  rapid  changes  in  stream  volume 
and  stream  course.  In  this  zone  the  stratified  drift  is 
coarsest,  mostly  gravel  and  sand,  and  includes  till  and 
boulders  deposited  by  the  ice.  Away  from  the  ice- 
contact  zone,  the  stratified  drift  becomes  increasingly 
more  sorted  and  finer  grained.  These  outwash  deposits 
are  mostly  sand  and  gravelly  sand.  On  Cape  Cod  most 
of  the  meltwater  streams  flowed  into  preglacial  lakes 
where  very  fine  sand,  silt,  and  clay  were  deposited  (9). 

Glacial  deposits  make  up  the  distinctive  landforms 
that  are  the  basis  for  geologic  mapping  on  Cape  Cod. 
The  most  prominent  landforms  are  the  Buzzard's  Bay 
and  Sandwich  Moraines.  These  landforms  were  formed 
by  readvances  of  the  Buzzard's  Bay  and  Cape  Cod  Bay 
lobes  against  ice-contact  margins  of  the  Mashpee  Pitted 
Plain  and  the  Barnstable  Outwash  Plain.  Advancing  ice 
displaced  the  deposits  underlying  the  outwash  plains  by 
thrusting  and  folding  (10).  The  moraine  surface  is 
characterized  by  ridges,  knobs,  and  kettles  and  by 
ridges  that  run  approximately  parallel  to  the  trend  of  the 
moraine. 

Outwash  plains  are  the  most  common  glacial 
landform.  On  the  inner  part  of  Cape  Cod,  the  outwash 
plains  slope  southward.  They  were  formed  by  streams 
that  drained  the  Cape  Cod  Bay  lobe.  On  the  outer  part 
of  the  cape,  the  outwash  plains  slope  westward.  They 
were  formed  by  meltwater  that  drained  the  South 
Channel  lobe. 

All  outwash  plains  on  Cape  Cod  are  incomplete 
formations  in  that  their  downstream  ends  have  been 
washed  away  by  marine  erosion.  Except  for  the 
Harwich  Outwash  Plain  and  possibly  the  Eastham 
Outwash  Plain,  the  ice-contact  heads  have  been 
destroyed  by  overriding  waves  or  by  marine  erosion. 
The  ice-contact  head  of  the  Harwich  Outwash  Plain  has 
been  preserved,  however,  because  it  was  protected 
from  marine  erosion  by  glacial  deposits  between  it  and 
Cape  Cod  Bay. 
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Figure  3. — Geologic  map  of  Barnstable  County. 


The  surface  of  the  outwash  plains  in  Barnstable 
bounty  is  interrupted  by  kettle  holes  that  were  originally 
he  sites  of  ice  blocks  buried  by  outwash  deposits.  In 
isome  areas  the  kettle  holes  are  deep  enough  to  expose 
he  water  table  and  are  ponded.  The  outwash  plains  are 
:ut  by  valleys  that  are  dry  in  all  but  their  lower  reaches, 
/hich  are  drowned  by  the  sea.  The  valleys  were  cut  by 
treams  under  a  cold,  nearly  glacial  climate  after 
utwash  deposition  ceased  and  before  the  buried  ice 
locks  melted.  Permanently  frozen  ground  may  have 
ifluenced  the  formation  of  these  valleys,  but  there  is  no 
ndeniable  evidence  of  permafrost. 

^b-and-kettle  topography  or  large  isolated  kames 
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d  when  stratified  drift  filled  holes  in  the  ice.  In 


places  the  stratified  drift  surface  formed  areas  that  did 
not  have  a  broad,  stream-graded  surface.  These  areas 
are  mapped  as  ice-contact  deposits. 

A  thin  ubiquitous  layer  of  windblown  silt  and  sand 
caps  the  glacial  deposits.  Generally  only  a  few  feet 
thick,  the  material  was  deposited  when  the  drift  surface 
was  covered  with  little  vegetation.  The  windblown 
deposits  were  mixed  with  the  underlying  drift  by  frost 
action  and  contain  wind-polished  stones  called 
ventifacts. 

The  oldest  postglacial  deposits  on  Cape  Cod  are 
freshwater  sediments  laid  down  in  depressions  on  the 
glacial  surface.  These  sediments  include  reworked 
glacial  drift,  mostly  sand,  silt,  clay,  and  organic  material. 
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TABLE  5.— PRIME  FARMLAND 


(Only  the  soils  considered  prime  farmland  are  listed, 
considered  prime  farmland) 


Urban  or  built-up  areas  of  the  soils  listed  are  not 


Map 
symbol 


Soil  name 


AmA 
BaB 
BIB 
BoA 
BoB 
EnA 
HnA 
HnB 
MeA 
MeB 
NaB 
SdA 


Amostown  sandy  loam,  0  to  5  percent  slopes 
Barnstable  sandy  loam,  3  to  8  percent  slopes 
Belgrade  silt  loam,  3  to  8  percent  slopes 
Boxford  silt  loam,  0  to  3  percent  slopes 
Boxford  silt  loam,  3  to  8  percent  slopes 
Enfield  silt  loam,  0  to  3  percent  slopes 
Hinesburg  sandy  loam,  0  to  3  percent  slopes 
Hinesburg  sandy  loam,  3  to  8  percent  slopes 
Merrimac  sandy  loam,  0  to  3  percent  .slopes 
Merrimac  sandy  loam,  3  to  8  percent  slopes 
Nantucket  sandy  loam,  3  to  8  percent  slopes 
Sudbury  fine  sandy  loam,  0  to  3  percent  slopes 
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SOURCE:      Barnstable  County  Soil  Survey.  March  1993. 
By.  USOA  Soil  Conservation  Service 
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FIGURE  C-1 

GENERAL  SOIL  MAP  CAPE  COD 

Textron  Cape  Operations  J-3  Range 

Greenway  Road 
Otis  Air  Force  Base,  Sandwich,  MA 
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SOURCE:      Barnstable  County  Soil  Survey.  March  1993, 
By.  USDA  Soil  Conservation  Service 
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FIGURE  C-2 
SOIL  MAP 

Textron  Cape  Operations  J-3  Range 

Greenway  Road 
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FIGURE  C-3 
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TANK  INSTALLATION  AND  REMOVAL  DOCUMENTATION 
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Northeast  Tank  Service  Co.,  Inc. 

349  Lincoln  St.  Bldg.  48 

Hingham,  MA  02043 

617-740-4090  1-800-657-8580 


October    1,    1991 


Mr.    Russ   McCabe 
Textron   Defense    Systems 
201    Lowell    Street 
Wilminaton,    Ma .       01887 


Dear   Mr.    McCabe, 

Enclosed  please  find  a  copy  of  the  Manifest  and  Lab 
results  on  the  Textron  -  J3  Range,  Camp  Edwards,  Ma. 
Project. 

Thank  you  for  allowing  Northeast  Tank  Services  Co., Inc. 
the  opportunity  to  perform  our  services.  If  you  should  have 
any  questions,  please  feel  free  to  contact  us. 


Sincerely, 

0  QJoj^x 


John  O'Brien    ~i*- 


JO/jl  . 


CERTIFIED    ENGINEERING   AND    TESTING    COMPANY,     INC. 
25   Mathewson    Drive 
Weymouth,    MA    02189 
(617)    337-7887 
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Client: NORTHEAST   TANK  SERVICES 

Address:       349   LINCOLN  STREET,    BLDG.    48 
H INGHAM,    MA    02043 

Client    Contact:       ROB  DOUGLAS 

Date   Received:      6/26/91 

Client   Job  Number: 


Client    Number: LINLIN 
Project    Number: 


Date   Reported:       7/09/91 
Sample   Series:       91-06-103  ' 


Certified   Sample   Number      Client    Identification 
91-06-103.01  J-3-3 


91-06-103.02 
91-06-103.03 


J-3-6 
J-3-7 


Sample    Location 

J-3-3 

J-3-6 

J-3-7 


> 


'J 


+> 


{/ 


\n^f 


the    best    of  my   knowledge    the    information    contained    in    this    report    is    a    true 


p&curate    statt 


>nt.. 


horized  B 


y  •      jz^^H^  *7. 


\n    J .  sSplkowski  ,    Laboratory   Manager 


CERTIFIED  ENGINEERING  AND   TESTING   COMPANY,     INC. 

Client:      NORTHEAST   TANK  SERVICES  Sample    Series:    91-06-103 

">  Project    No: 

L_ • 

Sample:       91-06-103.01  Matrix:       SOIL  Date    Sampled:       6/19/91 

Sample    Location:       J-3-3 

Sample   Description:      ONE  LITER   GLASS   CONTAINER   OF  SOIL 

Detection  Date 

Chemical    Analysis  Resul t  Limi t  Analyzed        Method 

TOTAL   PETROLEUM  HYDROCARBONS    (MG/KG)    BMDL  1  7/8/91  418.1 

Analyst:    LEHMAN,    TRACIE 

Sample:       91-06-103.02  Matrix:       SOIL  Date    Sampled:       6/19/91 

Sample    Location:       J-3-6 

Sample   Description:       ONE  LITER   GLASS    CONTAINER   OF  SOIL 

Detect  ion  Date 

Chemical    Analysis  Resul t  Limit  Analyzed         Me thod 

TOTAL   PETROLEUM  HYDROCARBONS    (MG/KG)    BMDL  1  7/8/91  418.1 

Analyst:    LEHMAN,     TRACIE 
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Sample:       91-06-103.03  Matrix:       SOIL  Date    Sampled:       6/19/91 

Sample    Location :       J-3-7 

Sample   Description:       ONE  LITER   GLASS   CONTAINER   OF  SOIL 

Detect  ion  Date 

Chemical    Analysis  Resul t  Limit  Analyzed        Method 

TOTAL   PETROLEUM  HYDROCARBONS    (MG/KG)    BMDL  1  7/8/91  418.1 

Analyst:    LEHMAN,    TRACIE 


COMMENTS : 

BMDL   denotes    Below   Method   Detection    Limit 
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CERTIFIED  ENGINEERING  AND  TESTING  COHP ANY,  INC. 

2  5  Mathewson  Drive 

Weymouth,  MA    02189 

(617)  337-7GG7 
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TEXTRON  DEFENSE  SYSTEMS 

June  20,1991 


To:    J.*\J.  Tanin 

From:  R.  W.  Maccabe,  Jr. 

Subject:   Removal  of  Fuel  Oil  Tanks  at  J3  Range 

Copy  to  :  J.  Pinciaro,  File 


On  June  19,1991  Northeast  Tank  Services  removed  three  buried 
fuel  oil  tanks  at  the  Textron  Cape  Operations  J3  Range,  Camp  Ed- 
wards, MA.   Two  local  contractors  were  brought  in  to  perform 
the  excavation  and  hauling  of  earth  due  to  the  failure  of  NET's 
contractor  to  show  up.   Underground  Utilities  of  Forestdale  MA 
performed  the  excavation  work  ?nd  was  on  the  site  all  day. 

Tank  removals  went  fairly  smoothly,  after  the  initial  delay 
(  of  obtaining  local  excavator  ) .   At  Bldg.  J3-7  a  500  gal. 
steel  tank  was  removed.   There  was  no  noticeable  fuel  oil  odor 
nor  any  signs  of  tank  leakage  and  gross  spillage.   All  HNU 
tests  showed  only  minor  0  to  3  readings  (10  is  limiting  for  re- 
use of  existing  material  for  backfilling) .   On-site  material 
was  taken  for  backfill. 

At  Bldg.  J3-6  a  l,000gal.  fibreglass  Owens  Corning  tank  was 
removed.   Our  plans  showed  a  500  gal.  tank  at  this  site.   The 
removal  went  smoothly  here  as  well.   "Sniffer"  readings  again 
were  well  below  the  limiting  10  reading. 

At  Bldg.  J3-3a  1,000  gal.  steel  tank  was  removed  without  any 
traces  of  leakage  and  with  "sniffer"  readings  below  the  limiting  10 
level. 

The  tanks  were  hauled  away  on  flat-bed  by  Grant  Construction  and 
taken  to  Grant's  Readville,  MA  site.   Liquid  tank  rinse,  which  con- 
sisted of  water  only,  was  hauled  away  by  A&G  Oil  *a  division  of 
Hitchcock  Gas  Engine  Co.;-  Wyoming,  RI.   I  signed  the  manifest  and 
Northeast  took  both  the  Mass.  and  Conn,  copies  to  Trail  to  the 
appropriate  agencies.   Hitchcock's  repository  site  is  in  Bridgeport 
Conn. 

Site  restoration  and  backfilling  operations  are  scheduled  to  be 
completde  today,  6/20/91.   NET  was  on  site  for  10  hours  for  the 
removal  work  an  6/19/91. 


R.  W.  Maccabe,  ^Jr. 
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DEPARTMENT  OF  ENVIRONMENTAL  PROTECTION; 

Hazardous  Waste  MANIFEST  PROGRAM.  State  Office  Building       ! 

Hartford.  CT  06 106  L 


FOR  STATE  USE  ONLY 


&         UNIFORM  HAZARDOUS 
fc  WASTE  MANIFEST 


Generators  US  EPA  10  No. 


Mamlest 
Document  No. 
.*...      ./ 


2.  Page  1 
of   1 


Information  m  tne  maceO  areas  .s 
reouirea  by  Feaeral  law.  tut  nay 
r«auireo  bv  Slue  law. 


3     Generators  Name  and  Mailing  Address 


4.     Generator  s  Phone  ( 


A.  State  Manifest  Document  Number 

CT   F0099703 


S.    Transporter  1  Company  Name 

'Utc  acock  Caa   ravjiaa  Co, 


6.  US  EPA  ID  Numeer 

i    CZD  .05^3333.7 . 


2.  G.S.I.  {Gen.  Site  AOOress) 

5ao<a 


l 


7.    Transporter  2  Company  Name 


8. 


US  EPA  10  Numoer 


!  C.  S.T.I.  (Trans.  Lie.  Plate  «V-  '    .  /      .      .« 
|  0.  Tf an.  Phone  (4  01 -S3 9 -(WHO  ' 


!  I 


9.    Designated  Facility  Name  and  Site  Address 

•.iltcacocic    j-3   rjvgirus  Co. 
1    .3eavia«  ,%vonue 
Bridgeport,  .c?     03637 


10.  US  EPA  ID  Numoer 


C*3. 931.2  03  3  3.3 


I  E.  S.T.I.  (Trans.  Lie.  Plate  *) 


rran.  Phone  ( 


) 


G.  State  Facility  s  ID  (Not  Required) 


H.  Facility's  Pho«2>0 3  — 334— 4 3T  2 


11.  US  DOT  Description  /Including  Proper  Shtcomg  name.  Hazard  Class,  and  10  Number/ 


Jasta  Qli,n.o.a.  jCoraSustibla   Liquid  #:;.\   1270 


12.  Containers   |  13. 

Total 
No  ~Yo«  I        Quantity 


■)01. 


14. 

Unit 

'.Vl/Vol 


I. 

Waste  No. 


EPA 


Stfloi 


i  I 


EPA 


STATE 


EPA 


STATE 


EPA 


STATE 


J.    Additional  Descriptions  for  Materials  Listed  Above 

dr  Regulated  Sasta 


K.  handling  Codes  for  Wastes  Listed  Aoove 


noa-SC^A-harardou3 


Interim  • 
i 
i 
• 


Final 


Interim    i 

: _    i 

I 


.Final 


3.1.3 ta  Potroleun  Oil 


1S.     Special  Handling  Instructions  and  Additional  Information 

24   Hoar  Ssex^snc/  Contact    $(■■■' 
£2G£  27  -Attachod 


*?A  Retail  Cart.? 


Point  of  Deoarture: 


16.   GENERATOR'S  CERTIFICATION:  I  hereoy  oeciare  that  the  contents  of  this  consignment  are  fully  and  accurately  described  aoove  oy 

proper  snipping  name  2nd  are  classified,  packed:  marked,  and  laoeied.  and  are  in  all  respects  in  proper  condition  for  transport  by  highway 
according  to  applicable  international  ano  national  government  regulations,  and  all  applicaole  State  laws  and  regulations.  .  . 

If  I  am  a  large  quantity  generator.  I  certify  that  I  have  a  program  in  olace  to  reduce  the  volume  and  toxicity  of  waste  generated  to  the  degree  I  have  determined  to  oe 
economically  practicable  and  that  I  have  selected  the  practicable  method  of  treatment,  storage,  or  disposal  currently  available  to  me  wnich  minimizes  the  present 
ano  future  threat  to  human  health  and  the  environment:  OR,  if  I  am  a  small  quantity  generator.  I  have  mace  a  good  faith  effort  to  minimize  my  waste  generation  and 
select  the  best  waste  manaoement  method  that  is  available  to  me  and  that  I  can  afford. 


Printed/Typed  Name 


// 


:•/-:   ..V    -.  _. 


Signature 


■»/-rV 


-  ^  4/ ■'    y    <■'•/-■  • 

f—. iv-*""*  "  ■  S    ■  •  "-"■•■<■  ■ " 


Month       Day         Yet/ 


r  \'-n 


A' 


17.  Transporter  1  Acknowledgement  of  Receipt  of  Materials 


Printed/Typed  Name 


Signature 


Month      Day        Year 


18.  Transporter  2  Acknowledgement  of  Receipt  of  Materials 


Printed/Typed  Name 


Signature 


Month  '   Day        Year 


1 19.  Discrepancy  Indication  Space 


20.  Facility  Owner  or  Operator.  Certification  of  receipt  of  hazardous  materials  covered  by  this  manifest  except  as  noted  in  Item  19. 


Printed/Typed  Name 


Signature 


Month      Day        rear 
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GLOBAL     T/\f\JK     SERVICES,     IfMC 

/*     Turgeon     Lane        PO     Box     678 

Somersworfch,     f\IM        03878 

1 -800-262-0106 

August  27,  1990 

Textron  Defense  Systems 
201  Lowell  St. 
Wilmington,  MA    01887 

Attn:  Mr.  Rudy  Longo 

RE:  Underground  Tank  Testing  Results 

Dear  Mr.  Longo, 

Global  Tank  Services,  Inc.  performed  Petro-Tite  Leak  Detection  tank  tests  on 
the  underground  storage  tanks  at  the  J-3  Range  at  Otis  AFB.     The  tests 
were  conducted  by  a  certified  technician  in  conformance  with  the  National 
Fire  Protection  Association  Pamphlet  329.    The  results  of  the  test  performed 
on  the  tank  systems  are  as  follows: 


Date  of 

Test 

Tank  Size 

Product 

Result 

Leak  Rate 

8/2|/90 

2000  gal 

fuel  oil  #2 

passed 

-.OHGph 

8/21/90 

5S0  gal 

fuel  oil  #2 

passed 

+  .017Gph 

8/22/90 

550  gal 

fuel  oil  #2 

passed 

-.005  Gph 

A  copy  of  this  letter  and  reports  have  been  sent  to  the  Otis  Fire  Depart- 
ment. 

If  you  have  any  questions  or  need  assistance  please  do  not  hesitate  to  contact 
me. 

Very  truly  yours, 

GLOBAL     HT/\f\JK     SERVICES,     INC. 


Diane  LaCourse 


(! 


APPENDIX  D 
INCOMPATIBLE  USE  ZONE  (ICUZ)  MAPS 
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APPENDIX  E 
SUPPORTING  DOCUMENTATION  FOR  ECOLOGICAL  BASELINE  EVALUATION 
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«   COMMONWEALTH    OT   MASl«Onj3ETTI 
MA»»CHUirrTt   MJUTAJtr   EMVWON 


MAP   12 

VEGETATION 

TYPE  /DENSITY 


I    J»mw    M   Montftofnarr 
Confuting   EngmMn,  tnc 


( 


( 


CD 
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map  is 

WILDLIFE  AND    FLORA 


OFFICE 

1498  HIGH  STREET 

BRIDGEWATER.  MA  02324 


LABORATORY 
178  PLYMOUTH  STREET 
BRIDGEWATER  MA  0232* 


► 


OLTVEIRA  E>MRONMENTAL  LABORATORIES,  INC. 

WATER  -  WASTEWATER  -  FOOD  -  DAIRY  PRODUCTS 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

TEL  (508)  697-2850 

FAX.  (508)  697-0163 

July  30,    1992 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  MA  01887  -  2971 

Source:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  MA 


Analysis  Number:   7658 


Analysis  Date:  7/29/29 


Analyte 

Result 
uk/1 

MCL 
ug/1 

Detection 
Limit  ur/1 

Analytical 
Method 

Benzene 

ND 

5.0 

0.1 

503.1 

Carbon  Tetrachloride 

ND 

5.0 

0.1 

502.1 

1 , 1-Dichloroethylene 

ND 

7.0 

0.1 

502.1 

1 , 2-Dichloroe  thane 

ND 

5.0 

0.1 

502.1 

, 

ara-Dichlorobenzene 

ND 

5.0 

0.5 

503.1 

■richloroethylene 

ND 

5.0 

0.1 

502.1  &  503.1 

1,1, 1-Trichloroe thane 

ND 

200. 

0.1 

502.1 

Vinyl  Chloride 

ND 

2.0 

0.1 

502.1 

Bromobenzene 

ND 

0.5 

502.1  &  503.1 

Bromodichlorome thane 

ND 

0.1 

502.1 

Bromoform 

ND 

■   0.5 

502.1 

Br omome thane 

ND 

0.2 

502.1  &  503.1 

Chlorobenzene 

ND 

0.1 

502.1  •* 

Chlorodibromome  thane 

ND 

0.5 

502.1 

Chloroethane 

ND 

0.1 

502.1 

Chloroform 

ND 

0.1 

502.1 

Chloromethane 

ND 

0.1 

502.1 

o-Chloro toluene 

ND 

0.1 

502.1  &  503.1 

p-Chloro toluene 

ND 

0.1 

502.1  &  503.1 

Dibromome thane 

ND 

0.1 

502.1 

m-Dichlorobenzene 

ND 

0.5 

502.1  &  503.1 

o-Dichlorobenzene 

ND 

0.5 

502.1  &  503.1 

trans-1 , 2-Dichloroethylene 

ND 

0.1 

502.1 

cis-1 , 2-Dichloroethylene 

ND 

0.1 

502.1 

Dichlorome thane 

ND 

0.1 

502.1 

1 , 1-Dichloroethane 

ND 

0.1 

502.1 

1 , 1-Dichloropropene 

ND 

0.1 

502.1 

1 , 3-Dichloropropene 

ND 

0.1 

502.1 

1 , 2-Dichloropropane 

ND 

.-   0.1 

502.1 

''  .  3-Dichloropropane 

ND 

0.1 

502.1 

Vl^-Dichloropropane 

ND 

0.1 

502.1 

Ethylbenzene 

ND 

0.1 

503.1 

jStvrene 

ND 

0.1 

503.1 

OFFICE 

1498  HIGH  STREET 

BRIDGEWATER  MA   02324 
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176  PLYMOUTH  STREET 
BRIDGEWATER,  MA  02324 
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CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 
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Analyte 

Result 
ug/1 

MCL 
ug/1 

Detection 
Limit  ug/1 

Analytical 
Method 

1,1, 2-Trichloroethane 

NT) 

0.1 

502.1 

1,1,1, 2-Tetrachloroe thane 

NT) 

0.1 

507.1 

1,1,2, 2-Tetrachloroethane 

NT) 

0.1 

502.1 

Tetrachloroethylene 

NT) 

0.1 

502.1  &  503.1 

1,2, 3-Trichloropropane 

NT) 

0.1 

502.1 

Toluene 

ND 

0.1 

503.1 

p-Xylene 

ND 

0.5 

503.1 

o-Xylene 

ND 

0.5 

503.1 

m- Xylene 

ND 

0.5 

503.1 

Bromochlbrome thane 

ND 

0.1 

502.1 

n-Butylbenzene 

ND 

0.1 

503.1 

Dichlorodifluorome thane 

ND 

0.1 

502.1 

Fluorotrichlorome  thane 

ND 

0.1 

502.1 

Hexachlorobutadiene 

ND 

0.1 

503.1 

Isopropylbenzene 

ND 

0.1 

503.1 

p-Isopropyltoluene 

ND 

0.1 

503.1 

^Naphthalene 

ND 

0.5 

503.1 

V  ;Propylbenzene 

ND 

0.1 

503.1 

^ec-butylbenzene 

ND 

0.1 

503.1 

Tert-butylbenzene 

ND 

0.1 

50?.  1 

1,2,3-Trichlorobenzene 

ND 

0.1 

503.1 

1,2,4-Trichlorobenzene 

ND 

0.1 

50?.  1 

1,2,4-  Trimethylbenzene 

ND 

0.1 

50?.  1 

1,3,5-Trimethylbenzene 

ND 

0.1 

503.1 

Ethylene  Dibromide  (EDB) 

ND 

0.01 

504  * 

1 , 2-Dibromo-3- 

chloropropane  (DBCP) 

ND 

0.01 

504 

MCL  ■  Maximum  Contaminant  Level 

Notes:   ND  =  None  Detected^ (Below  minimum  detectable  level  -  MDL) 

Tested  by  Lab  0MAO22 
Surrogate  Recoveries 


Compound 

1   Recovered 

QC  Limits 

2-Bromo-l-chloropropane 
Fluorobenzene 

100 
101 

80-120 
80-120 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  7/21/92. 


Director 
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OFFICE  LABORATORY 

1498  HIGH  STREET  1 76  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  ,  BRIDGEWATER.  MA  02324 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

WATER  -  WASTEWATER  -  FOOD  -  DAIRY  PRODUCTS 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

Telephone  (508)  697-2650 

FAX  (508)  697-0163 

July  30,   1992 

rextron  Defense  Systems 
Jl  Lowell  Street 
JLlimington,  MA  01887-2971 

3urce:     Well  Water  -  Existing  Well 

Collected   from  Building  J3-6  -  Otis  Air  Froce  Base  -  Bourne,   MA 


iform  Count 

100  ml  @  35  C 

mbrane  Filter 


.PC./ml 

57 


>lor  (APC  units} 

0.00 

Sediment 

none 

r.irbidity  (NTU) 

0.27 

ior 

none 

dste 

satisfactory 

>H 

6.00 

>ecrfic  Conductance 
icromhos/cm 

70.0 

-J 


..." 


Th«  Sundard  Plate  Couni  indicated  the  general  bacterial  population  of  the  wel  at  the  lime  of  collection. 

Cotiform  Group  Bacteria: 

Significance 

The  conform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay, 
leaves,  wood.  etc.).  the  top  2  to  3  feel  of  the  so8.  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  ilness:  because  the  presence  of  cofiform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  cofifotm  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present 

Color  *  APC  Units  •  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity  —  NT  Units  •  Recommended  limit  no!  to  exceed  5  units. 

Odor  t>  Taste  —  For  water  to  be  of  high  quality,  the  water  should  be  odor  Iree  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  lo  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equaibha. 

Total  Alkalinity  —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Well  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/l  win  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  ere  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  -   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium  —  Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron  —  Standard  not  to  exceed  0.3  mg/l. 

Manganese  —  Sundard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

Slice  —  Silica  content  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —  Sundard  not  to  exceed  250  mg/l. 

Chloride  -   Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  •  Nitrite  —  Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  n  high  concentrations.  Waters  with  a  nitrogen  - 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  •  Nitrate  —  Sundard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  methemoglobinemia  or  so-called 
nitrate  poisoning  in  infants.  Water  wrth  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper  —  Sundard  not  to  exceed  1 .0  mg/l. 


."•va*^ 
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OUVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

WATER  -  WASTEWATER  -  FOOO  -  DAIRY  PRODUCTS 

CHEMICAL  t  BACTERIOLOGICAL  ANALYSES 

Telephone  (508)  697-2650 

FAX  (506)  697-0163 

July  30,  1992 

Textron  Defense  Systems 
201  Lowell  Street 
Wlllmlngton,  MA  01887-2971 

Source:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Froce  Base  -  Bourne,  MA 


Cotilorm  Count 
/100  ml   @  35  C 
Membiane  Filter 


S.P.C./ml 

<S>  3SC 


57 


Color  IAPC  unitsi 

0.00 

Sediment 

none 

Turbidity  (NTUI 

0.27 

Odor 

none 

Taste 

satisfactory 

pH 

6.00 

Specific  Conductance 
miciombos/cm 

70.0 

mg  /liter 
Total  AjkajjnKv  (CaCO,) 


8.00 


Fie*  CO, 

15.6 

Total  Hardness  (CACO,) 

26.0 

Calcium  (Cal 

4.00 

Magnesium  (Mg) 

3.90 

Sodium  (Nai 

5.80 

Potassium  (K) 

0.69 

Total  lion  (Fe) 

0.10 

Manganese  (Mnl 

L  0.01 

Silica  ISiO,! 

5.90 

Sullate  ISai 

12.5 

Chloride  (Cl| 

9.00 

Nitrogen  -  Ammonia 

0.04 

Nitrogen  •  Nitrite 

0.001 

Nitrogen  ■  Nitrate 

1.80 

Copper  (Cul 

L  -  less  than 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  7/21/92. 

Bacterlologlcally,  this  well  water  is  of  a  satisfactory  sanitary  standard  and  is  suitable 
for  drinking  and  domestic  purposes. 

Chemically,  this  well  water  meets  the  standards  for  all  of  the  chemicals  tested. 


Director 


OFFICE  LABORATORY 

"      '  1498  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIDGEWATER.  MA  02324 

21  OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

■^/  FOOD  -  OAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 

May  25,    1990 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 

Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Maximum  Contaminant  Level 
mg/1.  mg/1. 

Arsenic  (As)'  L  0.002  0.05 

Barium  (Ba)  L  0.10  1.00 

dmium  (Cd)  L  0.001  0.01 

^saotal  Chromium  L  0.01  0.05 

Copper  (Cu)  0.64  1.00 

Lead  (Pb)  •  L  0.01  0.05 

Mercury  (Hg)  L  0.0005  0.002 

Selenium  (Se)  L  0.002  0.01 

Silver  (Ag)  L  0.002  0.05 

Fluoride  (F)  0.18  1.40 

L  =■  less  than 

Methodology; 

Atomic  Absorption  Sepctrometry 

Arsenic,  Mercury,  &  Selenium  -  Atomic  Absorption  Spectrometry  with  Hydride  System. 

Fluoride  -  SPADN 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:52  A.M. 
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Textron  Defense  Systems 
201  Lowell  Street 
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Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass 


Analysis  Number  1682 


EPA  Method  503.1/Volatile  Aromatic 


Compound 

Benzene 

Trichloroethene 
"^luene 
^^/etrachloroethene 
Ethylbenzene 
p-Xylene 
Chlorobenzene 
m- Xylene 
o-Xylene 

Isopropylbenzene 
Styrene 

n-Propylbenzene 
tert-Butylbenzene 
2-Chlorotoulene 
4-Chlorotoluene 
Bromobenzene  . 
sec-Butylbenzene 
1,3, 5-Trime  thylbenzene 
4-Isopropyltoluene 


Cone* 


MDL* 


2 , 4-Trimethylbenzene 

J 
4-Dichlorobenzene 

1, 3-Dichlorobenzene 


ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

.  0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 
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Compound 

n-ButylbenZene 

1, 2-Dichlorobenzene 

Hexachlorobutadiene 

1,2, 4-Trichlorobenzene 

Naphthalene 

1,2, 3-Trichlorobenzene 


Cone* 


MDL* 


ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

Note:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 


m 


;ted  by  Lab  #MA022 


On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:52  A.M. 
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Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 


Subject:  Well  Water  -  Existing  Well 

•Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Analysis  Number  1682 

Compound 

Chlorome thane 
Bromome thane 
Dichlorodifluorome thane 

,  yl  Chloride 
^PE.oroethane 
Methylene  Chloride 
Crichlorofluorome thane 
1, 1-Dichloroethene 
•romochlorome thane 
1 , 1-Dichloroethane 

rans-l,2-Dichloroethene 
cis-1, 2-Dichloroethene 

hloroform 
^, 2-Dichloroe thane 
^ibromomethane 

,1,1-Trichloroe thane 
Carbon  Tetrachloride 

romodichlorome thane 
1, 2-Dichloropropane 
1-Dichloropropene 
^>.loroethene 

^Dichloropropane 
1 , 2-Dichloropropane 


EPA  Method  502.1/Purgeable  Halocarbons 

Cone*  MDL* 

ND  0.10 

ND  0.20 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND       •  0.10 

ND  0.10 

ND  0.10 
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Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 


Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Conform  Count 
MOO  ml   §>  35  C 
Membrane  Filler 


"-S. 


S.P.C./ml 

<S>  3SC 


L   1 


Color  IAPC  unrlsl 

0.00 

Sediment 

none 

Turbidity  INTUI 

0.31 

Odor 

none 

Tasie 

satisfactory 

pH 

5.8Q_ 

Specific  Conductance 
micromhos/cm 

72.0 

mfl  /lite* 


Total  Alkalinity  (CaCO,l 

5.00 

Free  CO, 

15.5 

Total  Hardness  (CACO.I 

12.0 

Calcium  (Cal 

2.40 

Magnesium  IMgJ 

1.46 

Sodium  (Nal 

7.35 

Potassium  (K) 

0.53 

Total  Iron  (Fel 

0.02 

Manganese  (Mnl 

L  0.01 

Silica  (SiO,l 

3.40 

SuMate  (Sal 

7.50 

Chior.de  (Cll 

11.0 

Nitrooen  -  Ammonia 

L  0.01 

Nitrogen  ■  Nitrite 

0.004 

Nitrogen  -  Nitrate 

2.30 

Copper  ICul 

L  -  less   than 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:52  A.M. 

Bacteriologically,  this  well  water  is  of  a  satisfactory  sanitary  standard  and  is  suitable 
for  drinking  and  domestic  purposes. 

Chemically,  this  well  water  is  acidic  (will  be  corrosive).   All  other  chemicals  tested 
meet  the  standards. 


i 


Director 


\ 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  well  at  the  time  of  collection. 

Cojjform  Group  Bacteria: 

Significance 

The  coBform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay. 
leaves,  wood.  etc.).  the  top  2  to  3  feet  of  the  sol.  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  tome  illness;  because  the  presence  of  coliform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present  water  containing  one  or  more  conform  group  bacteria  pet  100  ml  ol  sample  should  not  be  used  lor  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  dsinlected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —  APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  ■  color  should  not  exceed  15  units. 

Turbidity  —  NT  Units  ■  Recommended  limit  not  to  exceed  5  units. 

Odor  &  Taste  —  For  water  to  be  of  high  quality,  the  war.*  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  tor  measuring  the  degree  ol  mineraBiation  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity   —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Wei  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  SO.  mg/l  wit  be  corrosive  to  iron,  bronie.  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  ol  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —  Recommended  Emit  not  to  exceed  20  mg/l. 

Potassium  —  Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron  —  Standard  not  to  exceed  0.3  mg/l. 

Manganese  —  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

SSica  -  Slica  content  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —   Standard  not  to  exceed  250  mg/l. 

Chloride  —  Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nnrogen  -  Nitrite  —  Nitrite  in  water  poses  a  health  hajard,  but  fortunately  seldom  occurs  n  high  concentrations.  Waters  with  a  nitrogen  • 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  ■  Nitrate  —  Standard  not  to  exceed  10.  mg/L  Nitrate,  in  high  concentrations  can  and  do  cause  methemoglobinemia  or  so-called 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper  —  Standard  not  to  exceed  1 .0  mg/l. 
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Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Analysis  Number  1681 

Compound 

Chloromethane 
Bromome thane 
Dichlorodif luorome  thane 
"nyl  Chloride 
lor oe thane 
Methylene  Chloride 
Trichlorof luorome thane' 
1,1-Dichloroethene 
Bromochlor ome thane 
1, 1-Dichloroethane 
trans-1, 2-Dichloroethene 
cis-1 , 2-Dichloroethene 
Chloroform 
1, 2-Dichloroe thane 
Dibromome  thane 
1,1, 1-Trichloroe thane 
Carbon  Tetrachloride 
Bromodichlorome thane 
1, 2-Dichloropropane 
1,1-Dichloropropene 
ft-Lchloroethene 
c, 3-Dichloropropane 
2 , 2-Dichloropropane 


EPA  Method  502.1/Purgeable  Halocarbons 

Cone*  MDL* 

ND  0.10 

ND  0.20 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND  0.10 

ND        ■•  0.10 

ND  0.10 

ND  0.10 
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Compound 

Dibromochlorome thane 

1,1, 2-Trichloroe  thane 

1,2-Dibromo thane    (EDB) 

Bromoform 

1,1,1, 2-Tetrachloroethane 

1,2, 3-Trichloropropane 

1,1, 2, 2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1 , 2-Dibromo-3-Chloropropane  (DBCP) 

Bromobenzene 

^hloro toluene 
^-Chloro toluene 
1 , 3-Dichlorobenzene 
1 , 2-Dichlorobenzene 
1, 4-Dichlorobenzene 


Cone .  * 


MDL* 


ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.50 

Note:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 

Tested  by  Lab  #MA022 


On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 
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Textron  Defense  Systems 
n01  Lowell  Street 
Qmington,  Mass.  01887-2971 


lbject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


analysis  Number  1681 


EPA  Method  503.1/Volatile  Aromatic 


impound 

i 
""snzene 

richloroethene 
Toluene 

^H  chloroe thene 
Ethylbenzene 

-Xylene 
Chlorobenzene 

-Xylene 
o-Xylene 

~ sopropylbenzene 
- jyrene 
n-Propylbenzene 

srt-Butylbenzene 
i 2-Chlorotoulene 

-Chlorotoluene 
! Bromobenzene 

ac-Butylbenzene 
1 , 3 , 5-Trimethylbenzene 
' -Isopropyltoluene 
. -  2, A-Trimethylbenzene 

A  ichlorobenzene 

.  3-Dichlorobenzene 


Cone . * 


MDL* 


ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 
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Compound 

n-Butylbenzene 

1, 2-Dichlorobenzene 

Hexachlorobutadiene 

1,2, 4-Trichlorobenzene 

Naphthalene 

1,2, 3-Trichlorobenzene 


Cone . * 


MDL* 


ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

Note:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 


ft 


ssted  by  Lab  #MA022 


.On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 
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Director 


OFFICE  LABORATORY 

1498  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIDGEWATER,  MA  02324 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PROOUCTS  •  WATER  -  WASTEWATER 

CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 

May  25,    1990 


Textron  Defence  Systems 
201  Lowell  Street 
/Jilmington,  Mass.  01887-2971 


Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass, 


Maximum  Contaminant  Level 
mg/1.  mg/1. 

Arsenic  (As)  L  0.002  0.05 

jfipm  (Ba)  L  0.10  1.00 

Wmium  (Cd)  L  0.001  0.01 

otal  Chromium  L  0.01  0.05 

Oopper  (Cu)           *  0.21  1.00 

T.ead  (Pb)  L  0.01  0.05 

:ercury  (Hg)  L  0.0005  0.002 

Selenium  (Se)  L  0.002  0.01 

ilver  (Ag)  L  0.002  0.05 

Fluoride  (F)                 "^  0.24  1.40 

~  »  less  than 

ethodology: 

Atomic  Absorption  Sepctrometry 

rsenic,  Mercury,  &  Selenium  -  Atomic  Absorption  Spectrometry  with  Hydride  System, 
rluoride  -  SPADN 

-  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 

I  P 


Director 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  o(  the  wen  at  the  time  of  collection. 

Cofifotm  Group  Bacteria: 

Significance 

The  coiiiorm  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay. 
leaves,  wood,  etc.).  the  top  2  to  3  feet  of  the  sol.  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  Mness;  because  the  presence  of  conform  organisms  in  the  water  suggests  that  other  more  harmlul 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bactena  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —  APC  Units  •  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity  —  NT  Units  ■  Recommended  (mit  not  to  exceed  S  units. 

Odor  £>  Taste  —  For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity  —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Wei  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  SO.  mg/l  win  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  12S  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —  Recommended  fimit  not  to  exceed  20  mg/l. 

Potassium   —  Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron  —  Standard  not  to  exceed  0.3  mg/l. 

Manganese  «-  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

S«ica  —  SSica  content  of  natural  water  s  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —  Standard  not  to  exceed  250  mg/l. 

Chloride  —  Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  ■  Nitrite  —  Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nitrogen  ■ 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  ■  Nitrate  —  Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  rtMthemc^tobinernia  or  so-called 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper  —   Standard  not  to  exceed  1.0  mg/l. 
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.     ,  OFFICE 

1496  HIGH  SI  BECT 
BRIOGEWATER.  MA  OZD4 


LABORATORY 
176  PLYMOUTH  STREET 
BRIOGEWATER.  MA  0B324 


OUVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PROOUCTS  •  WATER  .  WASTEWATER 
CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 
(SM|  6S7-  mo 

May  25,  1990 


Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 

Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


ColifOf  rn  Count 
/100  ml   @3SC 
Membrane  Filter 


S.P.C./ml 

@3SC 


L    1 


Color  (APC  units) 

0.00 

Sediment 

none 

Turbidity  <NTUI 

0.32 

Odor 

none 

Taste  * 

satisfactory 

pH 

6.30 

Specific  Conductance 
micromhos/cm 

58.0 

me  /liter 


Tom  Alkalinity  IC»CO,l 

7.00 

free  CO, 

0.97 

Total  Hardness  ICACO.I 

10.0 

Calcium  (Col 

1.60 

Magnesium  (Mol 

1.46 

Sodium  (Nal 

6.80 

Potassium  (K) 

0.48 

Total  Iron  (Fel 

0.02 

Manganese  (Mnl 

L  0.01 

S«ca  (SiQ,) 

4.00 

Sulfate  (Sal 

7.50 

Chloride  (Ol 

8.50 

Nitrogen  -  Ammonia 

L  0.01 

Nitrogen  -  Nitrite 

0.003 

Nitrogen  •  Nitrate 

0.28 

Copper  (Cut 

L  -  less   than 

On  site  collection  made  by  R.  Perry  of  Olivelra  Laboratories  -  5/15/90  at  9:38  A.M. 

Bacterlologlcally,  this  well  water  Is  of  a  satisfactory  sanitary  standard  and  Is  suitable 
for  drinking  and  domestic  purposes. 

Chemically,  this  well  water  meets  the  standards  for  the  chemicals  tested. 


*W> 


Director 
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AVCO 

SYSTEMS  DIVISION  INTEROFFICE  MEMORANDUM 

201  Lowell  Street 

Wilmington,  Massachusetts  01887 

TO    D.  Maynard  DATE  18  December  1984 

F2P.2-DP-P4-2n8 


FROM    D.  Parrella 
SUBJECT    Well  Water  Quality,   Avco  Ballistic  Facility,   Camp  Edwards 
COPY  TO    R.  Clark,  M.  Cronin,  R.  Stephens,   E.  Thiboult,   file 


On  7  December  1984  Oliveria  Environmental  Laboratories,    Inc.  of 
Bridgewater,  MA  collected  samples  of  water  from  both  veils  at  Avco 
Ballistic  Facility,   Camp  Edwards,  MA.     The  upper  well  serves  the  shop 
(J-3-1),  Melt -pour  (J-  3-3)  and  office  trailer.     Lower  well  serves 
Environmental  (3-3-7)   and  Assembly  (J- 3-6)   Buildings.     Reports  were 
recently  reviewed.     Chemically  and  bacteriologically  this  water  is  of 
a  satisfactory  standard  for  drinking  and  domestic  purposes.     Results 
of  total  volatile  organics  will  be   forth  coming.     Enclosed  are 
reports  which  should  be  held  on  permanent  record  for  future  reference. 


David  Parrella 
A. B.F  Engineer 
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OFFICE 

1498  HIGH  STREET 

8RI0GEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIOGEWATER.  MA  0232< 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PROOUCTS  •  WATER  -  WASTEWATER 

CHEMICAL  Er  BACTERIOLOGICAL  ANALYSES 

697-2650 


December  12,  1984 


Avco  Systems  Division 
Ballistic  Te6t  Facility 
P.O.  Box  900 
Fore6t  Dale,  Mass.  02644 


Subject:   Bored  Well  with  well  point 
(Lower  Well) 

Located  on  the  Avco  Systems  Site 
Bourne,  Mass 


Otis  Air  Force  Base  -  Camp  Edwards  - 


m 


■g/1. 


Maximum  Contaminant  Level 


Arsenic 

Barium 

Cadmium 

Total  Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 


Arsenic,  Mercury,  Selenium 

Trace  Metal6 

Fluoride 

L  ■=  less  than 

On  site  collection  made  by  V.  Oliveira  -  12/7/84  at  11:15  A.M. 


L  0.002  0.05 

L  0.10  1.00 

L  0.001  0.010 

L  0.01  0.05 

L  0.01  0.05 

L  0.0005  0.002 

L  0.002  0.01 

L  0.002  0.05 

L  0.05  2.0 
Methodology 

Atomic  Absorption  -  with  Hydride  System 

Atomic  Absorption 

SPADN 


OFFICE 

1498  HIGH  STREET 

BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

897*2060 

December  12,  1984 
Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Mass.  02644 

Subject:  Well  Water  -  Bored  Well  with  well  point 

(Upper  Well) 

Located  on  the  Avco  Systems  Site  -  Otis  Air  Force  Base  -  Camp  Edwards  -  Boun 
Mass. 


Arsenic 

Barium 

Cadmium 

Total  Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 

Arsenic,  Mercury,  Selenium 

Trace  Metals 

Fluoride 


mg/1. 


Maximum- Contaminant  Level 


L  0.002  0.05 

L  0.01  1.00 

L  0.001  0.010 

L  0.01  0.05 

L  0.01  0.05 

L  0.0005  0.002 

L  0.002  0.01 

L  0.002  0.05 

L  0.05  2.0 
Methodology 

Atomic  Absorption  -  with  Hydride  System 

Atomic  Absorption 

SPADN 


L  ■  less  than 


On  site  collection  made  by  V.  Oliveira  -  12/7/84  at  .11:00  A.M. 

c 
+ 
V 


Director 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  well  at  the  time  of  collection. 

Coliform  Group  Bacteria: 

Jgnificance 

The  coliform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  orgar  :  matter  (hay. 
leaves,  wood,  etc.),  the  top  2  to  3  feet  of  the  soil,  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  of  coliform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —   APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity  —  NT  Units  -  Recommended  limit  not  to  exceed  5  units. 

Odor  &  Taste  —  For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  _  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity  —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Well  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/l  will  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness   —   Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —   Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium  —  Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron  —  Standard  not  to  exceed  0.3  mg/l. 

Manganese  —  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

Silica   —   Silica  content  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —  Standard  not  to  exceed  250  mg/l. 

Chloride   —   Standard  not  to  exceed  250  mg/l. 

Nitrogen   —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  groundwaters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  -  Nitrite   —   Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nitrogen  - 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  -  Nitrate   —   Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  methemoglobinemia  or  so-called 
1  nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 

ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper   —   Standard  not  to  exceed  1.0  mg/l. 
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OFFICE 

1496  HIGH  STREET 

BRIOGEWATER.  MA  02324 


LABORATORY 
tW  rLYMOUTH  STREET 
BRIOGEWATER.  MA  02324 


OLIVE1RA  ENVIRONMENTAL  LABORATORIES.  INC. 

FOOO  •  OAIRY  PRODUCTS  ■  WATER  •  WASTEWATER 

CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 

•17.2060 


December  12.  1984 


Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Mass.  02644 


Subject:  Well  Water  -  Bored  Well  with  well  point 

(upper  Well) 

Located  on  the  Avco  Systems  Division  Site  -  Otle  Air  Force  Base  -  Camp  Edwards 
Bourne,  Mass. 

Coliform  Count 

/100  ml    @>  3SC  Q 

Membrane  Filter 


s.p.c./fw 


50 


Color  IAPC  uniul 

n 

Sediment 

pnn*                                                                            ._     ,_ 

Turbidity  INTUI 

n  Lt 

Odor 

nnn* 

Taste 

tnofall  jx 

PH 

f  1 

Specific  Conductance 
micromhos/cm 

85. 

mg  /liter 


Total  Alkalinity  ICoCO,! 

14.0 

free  CO, 

13.  6 

Total  Hardness  (CACO,) 

22.0 

Calcium  (Ca) 

6.40 

Maqnetium  (Mai 

1.46 

Sodium  (Nal 

6.30 

Potassium  IK) 

0.48 

Total  lion  (F«l 

0.80 

Manganese  IMnl 

L  0.01 

Silica  (SiO,) 

9.00 

SuHate  (SO.) 

15.0 

Chloride  (Cll 

15.0 

Nitrogen  -  Ammonia 

0.15 

Nitrogen  -  Nitrite 

0.008 

•  Nitrogen  •  Nitrate 

0.94 

Copper  (Cul 

1.75 

L  -  less  than 

On  site  collection  made  by  V.  Olivers.  -12/7/84  at  UjIS  A.M. 

Bscterlologlcally,  this  well  water  Is  of  a  satisfactory  sanitary  standard  and  is  suitable  for 
drinking  and  domestic  purposes. 

Chemically,  this  veil  vater  Is  high  In  Iron  content.  The  taste  Is  affected  by  the  high 
Iron  content.  The  high  copper  content  la  due  to  an  acidic  vater  attacking  the  copper  tubing. 
This  level  Is  generally  high  in  the  first  drawn  vater  and  then  flushes  out  with  usage.   All 
other  chemicals  tested  meet  the  standards. 


-;.-**- 


Director 
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1438  HIGH  STfitn 

BRIDGEWATER.  MA  0ZE4 


LABORATORY 
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OLIVEIRA  ENVIRONMENTAL  LABORATORIES.  INC. 

fOOO  •  DAIRY  PRODUCTS  -  WATER  •  WASTEWATER 

CHEMICAL  E>  BACTERIOLOGICAL  ANALYSES 

07-2*60 


December  12,  1984 


Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Mass.  02644 

Subject:  Well  Water  -  Bored  WeU  with  veil  point 
(Lower  Well) 


Located  on  the  Avco  Systems  Site  -  Otis  Air  Force  Base  -  Camp  Edward  -  Bourne, Mass. 


CoMorm  Count 
/100  ml    @  35  C 
Membrane  Filter 


S.P.C./ml 
@3SC 


27 


Color  IAPC  units) 

0 

Sediment 

none    ! 

Turbidity  (NTUI 

0.27 

Odor 

ncne 

T»«te 

satisfactory 

PH 

5.6          v* 

Specific  Conductance 

rrwcromhos/cm 

110. 

mg  /tiler 


Total  Alkalinity  ICaCO,! 

5.00 

free  CO, 

24.7 

Total  Hardness  ICACO.I 

20.0 

Calcium  ICal 

4.00 

Magnesium  (Mg) 

2.44 

Sodium  (Na> 

8.60 

Potassium  IKI 

0.72 

Total  Iron  (Fel 

0.03          i 

Manganese  IMnl 

L  0.01 

Silica  (SiO,l 

8.80 

Sulfate  (SO.I 

8.00          ! 

Chloride  (Ol 

13.0 

Nitrogen  -  Ammonia 

0.24 

Nitrogen  •  Nitrite 

0.008 

Nitrogen  -  Nitrate 

5.30 

Copper  (Cut 

0.30 

L  -  less   than  | 

On  site  collection  Bade  by  V.  Olivsir*  -  12/7/84  at  11:00  A.M. 

Bacteriologically.   this  well  water  is"  of  a  satisfactory  sanitary  standard  snd  is  suitable  for     *., 
drinking  snd  domestic  purposes.         i 

Chemically,   this  well  water  Is  acidic  and  will  be  corrosive.     All  other  chemicals  tested  meet 
the   standards. 
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APPENDIX  F 
ZONING  MAP 
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SOURCE:  Sandwich  Town  Map  and  Town  Zoning  Map 
By:  Office  of  Town  Engineer,  Revised  March 
1989. 
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ENSR  Consulting  and  Engineering 


FIGURE  F-1 

SURROUNDING  LAND  USE  ZONING 

Textron  Cape  Operations  J-3  Range 

Greenway  Road 
Otis  Air  Force  Base,  Sandwich,  MA 


DRAWN:   JMG 


FILE  NQ.:tdsn.flq 


DATE:  November  29,  1993 


CHECKED:  |mq 


PROJECT  NO.: 
6630-035 


ARE 
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APPENDIX  G 
SENSITIVE  RECEPTOR  INFORMATION 


ENSR  Consulting  and  Engineering 


flSSs, 


TELEPHONE  CALL  SUMMARY  SHEET 


BY:  Jeanne  Goulet/Acton 

TALKED  WITH:  Gina  Johnson 

OF:  U.S.  Dept  of  Interior  National  Park  Service 

TELEPHONE  NO:   (617)  223-5199 


DATE:  November  16,  1993 

PROJECT  NUMBER:  6630-035 

PROJECT  NAME:  Textron  Defense  Systems 

SUBJECT:  Proximity  of  Nafl  Park  to  J-3  Range 


I  spoke  with  Ms.  Gina  Johnson  of  the  National  Park  Service  on  Monday,  November  15,  1993. 
Ms.  Johnson  indicated  that  there  are  no  national  parks  near  Sandwich,  Massachusetts. 
Therefore  there  are  no  parks  near  the  subject  site  (TDS  J-3  Range  on  Otis  Air  Force  Base). 
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Signature 


>>ution: 
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REFUGES  AND  WILDLIFE   '■ 
U.S.  FISH  AND  WILDLIFE  SERVICE 
300  Westgate  Center  Drive 
Hadley,  MA  01035 -9589 

FAX  No:  Comm.  413-253-8480 
Confirmation:  Comm,  413-253-8200 
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UNlTEO  STATE* 
DEPARTMENT  O*  THE  INTERIOR 
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MASSASOIT  NATIONAL  WILDLIFE  REFUGE 
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